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PREFACE 


The  Second  Part  of  the  Canadian  Mental  A litLmetic 
is  now  submitted  to  the  public. 

It  contains  a  great  variety  of  properly  classified 
questions  in  Percentage  and  its  applications,  Stocks 
and  Shares,  Interest,  Discount,  &c.,  together  with  solu- 
tions of  almost  every  type  of  question  likely  to  be 
met  with  in  any  treatise  on  arithmetic.  Many  of 
these  solutions  are  original,t  and  are  now  published 
for  the  first  time.  It  is  believed  that  students  who 
receive  a  fair  training  in  the  methods  of  the  follow- 
ing pages,  will  find  no  diCficulty  with  any  treatise  on 
written  arithmetic  ;  and  that  systematic  mental 
drill  will  produce  better  arithmeticians,  and.  at  a  less 
expenditure  of  time  and  energy  than  the  rule  and 
routine  methods  that  have  too  long  prevailed. 


t  The  eJcfc'ant  solution  (No.  1),  page  17,  wan  snggeeted  independentljf 
l).v  Mr.  Pesscnden,  of  Brampton,  an  acoompllshod  mathematician.  It  fl 
fiuhstantially  t)io  same  as  that  given  luthe  prejace  to  tlio  "  Exauwatiok 

pAi'BRS  IN   ARITHMKria" 


IV  PREFACE. 

The  publishers  desire  to  express  their  f^reat  satis, 
faction  with  the  very  favorable  reception  accorded  to 
the  "First  Part"  by  the  most  experienced  teachers 
in  the  Dominion,  and  venture  to  hope  that  the 
"  Second  Part "  will  meet  with  an  equally  kind  re- 
ception, and  prove  a  still  moift  valuable  aid  to  Doth 
teachers  and  students. 

To£ONTO^  Ut  Nov.,  187lu 
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CHAPTER    I. 


PERCENTAGE  AND  ITS  APPLICATIONS. 


Section  I.— Introductory. 

Examples. — 1. 
1.  A  boy  spends  1  cent  of  every  5  cents  he  has  : 
how  many  does  he  spend  of  20  cents  ? 

Sol. — He  spends   1   of  every  5 ;  there  are   4 
times  5  in  20  .•.'6.0  spends  4  times  1,  or  4 
(=20x1-^5,  or  =20Xi). 
2-  A  boy  spends  2  cents  of  every  6  he  has :  how 
many  does  he  spend  of  30  % 

Sol. — He  spends  2  out  of  every  6  ;  there  are  5 
sixes  in  30. '.he  spends  5  times  2  or    10 
(30X2^6=30  X  I). 
3.  Tf  he  spends  4  out  of  every  10,  how  many  does 
he  spend  of  60  1 

Sol. — He  spends  4  of  every  10 ;  there  are  6 
tens  in   60.*.  he  spends    6  times  4,  or   24 
(^60  X  4-j-10=also60XVij=60X.4). 
4-  A  boy  gave  away  6  marbles  of  every  20  he  had  : 
how  many  did  he  give  away  of  40  1  of  60  ^  of  100  ? 

5.  A  man  expended  in  groceries  $6  of  every  $10 
he  had  :  liow  mucli  did  he  spend  oi  $45  1 

Sol. — He  spent  $6  of  every  $10  ;  thei-e  are  4J 
tens  in  45. '.he  spent  4 J  times  $6=$27 
(=45X6-J-10,  also=45XT'o). 
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6.  A  man  had  300  sheep,  he  sold  8  out  of  every 
100  :  how  many  did  he  sell  ? 

Sol. — He  sold  8  of  every  hundred ;  there  ar© 
3  hundred  .  • .  he  sold  3  times  8,  or  24  (=300 

X8-i-100,or=300XT?u)- 

7.  A  man  paid  away  $7  out  of  every  hundred  he 
had  :  how  much  did  he  pay  out  of  200  %  400  ]  500  1 
800 1     9001 

8.  A  man  received  $8  for  every  $100  lent  for  a  cer- 
tain time  :  how  much  did  he  receive  for  $350  % 

Sol. — He  received  $8  for  1  hundred ;  thei*e 
were  3J  hundred  lent .  •.  he  received  3J  X  8 

=$28  (=350x8^100=350Xt8o)- 
9'  A  man  borrowed  money  for  a  time  and  paid  $8 
for  every  hundred  :  how  much  did  he  pay  on  $550  T 
$5251    $575? 

Instead  of  using  the  phrases  2  on  every  hun- 
dred, 3  on  every  hundred,  4  on  every  hundred^  5  on 
every  hundred,  6  on  every  hundred,  <fec.,  &c.,  we  say 
2  /  cent.  3  per  cent.  4  per  cent.  5  per  cent.  Hie,  &c., 
the  words  per  cent,  meaning  "on  every  hundred." — 
Note. — The  symbol  %  is  often  used  for  the  words  per 
cent. 

10.  How  much  is  5  per  cent  of  $300  1  $400 1  $800 1 

11.  How  much  is  8  per  cent,  of  $325?  $4501 
$5751 

Sol. — In  325  there  are  3 J-  hundreds  .*.  8  per 
cent.  =  3 J  X  8  =  26.  =(325 -j- 100;  X  8= 
325  X  -rgj,  also  =325X.08. 

12.  5  is  what  part  of  100  1  6  is  what  part  of  100 1 
71    81 
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13.  What  part  of  a  hundred  is  5  per  cent,  of  it  1 
6  per  cent.  ?     7  per  cent.  ]     8  per  cent  1 

14.  Since  5  per  cent,  of  100^=2^^  of  it,  how  much 
will  5  per  cent  of  200  be  ]     300  1    400  1    700 1    900  ? 

^0?.— Since  5  per  cent,  of  100=2^  of  100,  5 
per  cent  of  200=2^(j  of  100=2^/of  200.  So 
5  per  cent,  of  300=23_  ^f  100=2'^  of  300,  &c. 

15.  What  part  of  545  is  5  per  cent,  of  it? 
Sol— 5  per  cent,  of  $545=$f^gX5=$545X 

yg^=$545X3z'o  also  =$545  X -05. 
Or  100  per  cent,  of  f  545=|545. 
.-.1  per  cent.        "      =^foi- 
ulwrf  5  per  cent.        "      =^^^x5=$5i5X^\, 

16.  Wliat  part  of  any  number  is  5  per  cent,  of  iti 
SoL — 100  per  cent,  of  the  number=the  number. 

1  per  cent  of  the  number  =  j^^  of  the 
number .  *.  6  per  cent,  of  the  number=jj^= 
■^jf  of  the  number. 

17.  What  is  5  per  cent,  of  80  ]    of  60  ?    of  40  ]    of 
85  ]  of  90  ? 

Sol— 6  per  cent,  of  80=80X2'o=4;  or=(80 
-T-100)X5=|X5=4;  or=-80  x  5=4  ;  or 
80Xt^tj=80X-05=4. 

18.  What  is  8  per  cent,  of  $325  % 

Sol—S  per  cent,  of  $325=325X1?^  (or  ^%) 
=28;  or=f§«X8=3JX8=28;  or=3^25 
X8=28;  or=325  x  -08=28. 

19.  What  then  are  the  various  ways  of  finding  any 
per  cent,  of  a  number  ? 
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Examples. — 2. 

1.  What  part  of  a  number  is  C  per  cent,  of  it  t  3 
per  cent,  of  it  1     4  per  cent,  of  it?     8  per  cent,  of  it  t 

2.  What  part  of  a  number  is  5  per  cent,  of  it  1  10 
per  cent.?  16  \^r  cent?  22  i>er  cent.?  40  per 
cent.?  65  per  cent.?  12  per  cent.?  80  per  cent. I 
85  per  cent.  ?     65  per  cent.  ?     135  per  cent.  ? 

3.  What  part  of  a  number  is  12J  per  cent,  of  it  ? 
18J  i)er  cent.  ?  6^  per  cent.  ?  8^  per  cent.  ?  37J 
per  cent.  1  2?  percent.  ?  lO^^^j  per  cent.  ?  87 J  per 
cent.  I  • 

4*  What  part  of  a  number  is  J  per  cent,  of  it  t  | 
per  cent.  %  f  per  cent.  I  /q  per  cent.  ?  j*j  per  cent.  % 
I  per  cent.  ? 

5.  What  per  cent  of  a  number  is  i  of  it  t 

Sol. — The  entire  number  is  lO'J  per  cent.  .*.  I 
of  it  =20  per  cent 


of  it  =20  per  cent 

6.  What  per  cent  of  a  number  is  }  of  it  1  |  of  it  ? 
J  of  it?    5«5ofit:     §  of  J  of  it? 

7.  What  i)er  cent  of  16  is  4  ? 

Sol. — 4  is  J  of  16,  and  ^  of  a  number  is  25  per 
cent,  of  it. 

8.  What  per  cent  of  140  is  5  ?  10?  14?  21? 
36?     105?    112? 

9.  A  man  bought  a  hoi-se  for  $145,  and  paid  40  per 
cent  of  it  in  cash  and  the  bahince  by  note  :  find  the 
amount  of  the  note. 

Sol.—AO  per  cent  of  $145= |  of  145=$58  .•. 
note  =$145— §58=$87. 

10.  A  boy  lost  20  per  cent  of  his  marbles,  sold  25 
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per  cent,  of  the  remainder,  and  had  36  left :  how  many 
had  he  at  first  "i 

Sol — 20  per  cent  lost=|  loss.'.f  rem.;  25 

per  cent,  of  this  sold= J  sold .  • .  |  rem.  =36^ 

.  • .  &c. 

11.  80  per  cent  of  $250  is  62J  per  cent,  of  what 
my  watch  cost :  find  the  cost. 

12.  In  a  school,  20  per  cent,  of  the  scholars  are  in 
the  5th  class,  each  of  the  next  three  classes  contains 
18  J  per  cent,  of  the  remainder  :  what  percentage  of 
the  school  is  in  the  primary  class  1 

Sol. — 20  per  cent,  in  5th  class  .*.  80  per  cent. 
=i  in  the  other  classes  ;  18  J  per  cent.  X  3= 
55  per  cent.  =^^,  and  J  J  of  1=55  in  three 
of  remaining  classes  ,*,  | — ^^=^^:=:36  per 
cent,  in  last  class. 


Examples. — 3. 

1.  If  I  add  J  of  unity  to  itself,  what  fractional  part 
of  the  sum  must  I  take  off"  so  that  the  remainder  may 
be  unity  1 

2.  What  part  taken  from  a  number  is  equal  to  J 
of  the  remainder  ] 

Sol. — The  remainder  -f  i  of  rem.  (=J  rem.)= 
given  number  .».  j  of  number  =  rem.,  and 
^  has  to  be  subtracted. 
8-  To  a  number  J  of  itself  is  added,  what  part  must 
be  taken  from  the  sum  to  get  the  number  ? 

4.  What  part  taken  from  a  number  is  equal  to  |  of 
the  remainder  t 
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5.  To  a  certain  number  |  of  itself  is  added  :  what 
part  must  be  subtracted  from  the  sum  to  get  the 
number  1 

6-  How  doe)  the  numerator  of  the  part  subtracted, 
compare  with  the  numerator  of  what  is  added  ? 

7.  How  does  the  denominator  of  wliat  is  taken  off 
compare  with  the  numerator  and  the  denominator  of 
w]iat  is  added  1 

8.  What  per  cent,  taken  trom  a  numoer  is  equal  to 
40  per  cent,  of  the  remainder  1 

Sol. — Rem.  -}-  40  per  cent,  of  rem.  =  140  per 
cent,  of  rem.  =  J  of  rem.  =  given  number 
.•.  rem.=  ^  of  given  number,  and  '^  or  28:} 
per  cent  must  have  been  taken  off. 

9.  Wliat  per  cent,  subtracted  from  a  number  is 
equal  to  25  per  cent,  of  the  remainder? 

10.  30  per  cent,  is  added  to  a  number :  wliat  per 
cent,  must  bo  taken  from  the  sum  to  give  the  original 
number  1 

11.  When  12J  per  cent,  is  added,  what  per  cent, 
subtraeted  will  ^ive  the  number  that  was  increased  1 

12.  40  is  8  per  cent,  of  what  1 

3o!. — S  per  cent.  =  jg^  of  it  =  40  .•.  jj5=5, 
and  nuiuber=500. 
18.  If  I  take  off  J  of'  my  price  when  selling  an 
article,  wliat  i^ev  cent,  of  my  price  is  left  ] 

14.  If  I  ask  96  cts.  for  a  book  and  take  off  12J  per 
cent.,  how  much  do  I  get  for  it  1 

15.  What  per  cent,  must  I  add  to  the  price  of  an 
•rticle,  so  that  when  I  take  off  10  per  cent,  for  » 
customer  I  may  neither  lose  nor  gain  i 
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Section   II.— Commission. 


Examples. — 4. 

1.  A  man  received  ^4^5  for  selling  goods  on  a  com- 
mission of  2J  %  :  find  the  price  at  wliicli  the  goods 
sold. 

Sol— 2^  %  =/^  of  price=S45  /.  price  =  40  X 
45=il,800. 

2^  Paid  3 J  %  for  collecting  a  debt  of  $320 :  what 
sum  do  I  receive  1 

3.  An  auctioneer  sells  goods  on  a  commission  of 
2 J  %  :  what  will  he  receive  on  a  sale  of  2,500  dollars* 
worth  1 

4-  A  broker  sold  $6,000  Bank  of  Commerce  stock, 
on  a  commission  of  §  per  cent.  :  find  amount  of  his 
commission. 

5.  At  I  per  cent,  what  will  it  cost  to  buy  a  bill  of 
exchange  for  $1,250? 

^oZ.— $1,250=125  hundreds/,  com.  =-5X12^2^ 
=$10. 

6.  A  Toronto  merchant  consigns  12,000  bushels  of 
wheat  to  his  agent  in  Montreal,  who  sells  it  at  $1.20 
a  bushel,  on  a  commission  of  Ij  per  cent:  find  the 
amount  of  the  commission. 

7.  A  planter  paid  his  agent  in  New  York  $125  for 
selling  40,000  lbs.  of  cotton,  on  a  commission  of  2 J 
per  cent.  :  for  what  price  per  lb.  was  the  cotton  sold  ? 

Sol. —  ,'ij  of  cotton=l,000  lbs.  went  for  com- 
miB8ion=in  value  $125  .'.  cotton  $^,  or  12J 
cts. 
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SO'  An  agent  receives  $225  for  selling  goods  to  the 
vnlue  of  $5,000 :  find  his  rate  per  cent,  of  commission. 

iSo^- $5,000  gives  $225  com.  :  $1  gives  ^^^V^j 
=  2 Jo,  and  $100  gives  jj^  X  100=g=4i. 
Or  50X100  (=5,000),  gives  225  .MOO  gives 
225  -4-50=4J. 

8-  An  agent  received  $117  for  selling  800  barrels 
of  flour,  at  $6.50 :  find  his  rate  of  commission. 

9.  A  tax  collector  receives  1 J  per  cent,  for  all  sums 
paid  within  30  days,  and  3  per  cent,  for  all  paid  after 
that  time  :  the  taxes  are  $45,000,  of  which  $25,000  is 
paid  within  30  days :  find  the  whole  amount  of  the 
collector's  fees. 

10.  A  druggist  sends  his  agent  $630  with  which  to 
buy  goods,  after  deducting  his  commission,  5  per  cent, 
on  the  price  paid  for  the  goods  :  find  the  agent's  com- 
mission. 

Sol — For  every  $105  sent,  the  agent  receives 
$5  .*.  he  receives  n'x  of  whole  amount  8ent= 
,V  of  $630=$30* 

11.  A  manufacturer  sent  $2,601  to  a  wool  dealer 
with  which  to  purchase  wool,  allowing  him  2  per  cent. 
for  the  money  paid  out :  how  much  would  be  invested 
in  wool  1 

12»-  An  agent  told  flour  on  a  commission  of  3  per 
cent.,  and  with  the  proceeds,  minus  his  commission  for 
both  transactions,  purcha.sed  tea  on  a  commission  of 
2  per  cent,  on  the  price  paid  for  it ;  his  entire  commis- 
sion  was  $200  :  find  amount  received  for  tlie  tea. 
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Sol.  (1.) — 3  per  cent.  -|-  2  per  cent.  =  5  per 
cent.  If  5  per  cent.  (=  t^^)  had  been  charged 
on  the  whole  amount  of  sales,  the  com. 
would  have  been  2  per  cent,  of  $200  =  $i 
more,  i.e.,  the  entire  com.  would  have  been 
$200  -I-  $4  =  $204  =  ^\  of  sales,  which 
.-.  amounted  to  20  X  204  =  $4080. 
Further :  if  the  5  per  cent.  com.  had  been 
taken  on  amount  of  purchase  money,  the 
entire  com.  would  have  been  3  per  cent,  of 
$200  =  $6  less  than  it  was,  =  200  —  6 
-»  $194  =«  Ty'g  ^^  amount  of  purchase,  which 
=  .  • .  $3880.  See  "  Exam.  Papers  in  Arith- 
metic. " — Preface. 

Sol.  (2.)— It  will  be  found  that  on  every  $102 
from  sale  there  is  $5  entire  commission : 
Suppose  we  allow  for  com.  on  purchase,  $2  of 

"  the  102,  leavipg  $100.  For  com.  on  sale,  $3 
of  the  $100,  leaving  $97=$5  com. 

In  the  former  case  we  have  charged  2  per 
cent,  of  $3=6  cents  too  much.  But  in  the 
latter  case  we  have  charged  3.  per  cent,  of  $2 
=6  cents  too  little.  i.e.,  the  excess  equals 
the  deficit,  and  we  have  still  $5  entire  com- 
mission. Then,  joj  of  sales  =  $200,  705  = 
$40,  and  the  whole==$4,080. 

It  ia  seen  from  the  above  that  the  com.= 
T02  (=  TC0+2)  of  *^6  sales  ;  and  equals  -^m 
(=jqJ_^)  oi  purchase  mone/. 
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Sol  (3.)— The  formal  analysis  is  :  Tako  1100 
for  reference.  $3=coni.  on  sale  :  j  J5  of  (100 
— 3)=com.  on  ptirrhase.  • .  Entire  com.  =  $3 

-TSj+T2S  =  ?8§  =  TbofJOO. 

fToTE. — If  com.  on  tale  is  4  per  cent,  and  on  purchase  9  per 
cent.,  the  entire  com.  ='^^?j=:  jjj  ot  tale  money,  and^Yi*; 
(t.<r.,jxfj_4  of  purchase  money).  And  generally  if  we  have  m 
per  cent,  on  sales,  and  n  por  cent,  on  purchase,  the  entire  com. 
=  **~^  o(  sale  money,  and   =iJJz^  of  jJurcAow  money. 

12&.  A  merchant  sold  tea  on  a  commission  of  5  per 
cent.,  and  purchased  (as  in  last  Ex.)  cotton  on  a  com. 
of  3  per  cent. ;  his  entire  com.  was  8400  :  find  amount 
received  for  the  goods. 

12c.  In  the  last  question,  find  also  the  amount  in- 
vested in  cotton. 

12.  A  merchant  sends  his  agent  $390  to  expend 
for  goods,  after  deducting  his  commission  at  4  per 
cent,  on  the  price  paid  for  the  .goods ;  find  the  agent's 
commission. 

13.  A  merchant  sends  his  agent  $5,200  with  which 
to  purchase  wlieat,  allowing  him  a  commission  of  4 

per  cent,  on  the  price  paid  ;  he  paid  $1.25  a  ^ ^  "^  • 

how  many  bushels  did  he  buy  % 

14.  A  commission  merchant  received  5  per  cent, 
for  selling  goods,  and  purchased  with  the  proceeds 
(after  deilucting  his  commission  for  both  transactions) 
a  quantity  of  oats  on  a  commission  of  5  per  cent  on 
the  amount  paid  for  the  oats  :  he  paid  57  cents  a 
bushel,  and  his  entire  commission  was  §G0  ;  how 
many  bushels  did  he  buy  t 
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Section  III.  —  Insurance. 


Examples. — 5. 

1.  A  man  effected  an  insurance  of  $1,575  on.  Iiia 
iiouse,  at  2  per  cent,  premium  :  how  much  did  he 
payl 

2.  What  will  it  cost  to  insure  $2,400  worth  of 
furniture  at  |  per  cent,  premium  1 

3.  A  produce  dealer  paid  $25  for  an  insurance  on 
goods  valued  at  $800  :  what  rate  of  premium  did  he 
pay? 

4-  An  insurance  company  which  charged  a  rate  of 
g  per  cent,  received  $22.50  for  insuring  a  house  to 
the  amount  of  75  per  cent,  of  its  value :  find  iis 
value. 

Sol—$l  from  100 .-.$1  from  $160  and  $22 J 
from  22J  x  1G0=$3,600  ;  or,  |  from  $100.*. 
22|-i-|=36=no. hundreds  ,  &c.' 

5.  An  insurance  agent  took  a  risk  on  a  ship  at  2  J 
per  cent.,  and  immediately  re-insured  80  per  cent,  of 
the  risk  in  another  company  at  2  per  cent.  :  the  pre- 
mium received  exceeded  the  premium  paid  by  $225  : 
for  how  much  was  the  ship  insured  ] 

6.  A  farmer  paid  an  agent  $8.25  for  insuring  his 
barn  and  its  contents  at  ^  per  cent.  :  for  what  amount 
did  Le  insure  1 

Sol—$h  prcm.  on  $100  insured,  and  $1  on  $200 
.•.$8i  on  $200  X  8i=$l,G50. 

7.  For  how  much  must  I  insure  at  4   per  cent,  a 

property  worth  $3, COO,  so  as  to  buffer  uo  loss  in  case 

tho  property  is  destroyed  1 

it 
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jb'y/. — I  must  receive  both  value  of  property 

and  premium  j)aid,  and  since  the  premium 

is  4%  of  amount  insured,  the  property  must 

bo  100%  —4%  =  96%  =  2  J  of  amt.  insured, 

/.  I J  of  this  amt.  =$3,000  and  amt.=$3,750. 

S.  For  how  much  must   a  house  costing  $1,470  b<> 

insured  at  2  jwr  cent.,  so  that  the  owner,  in  case  of 

loss,  may  recover  its  value  and  the  premium  paid  1 

9-  A  ship's  cargo  is  valued  at  $28,500  :  what  pre- 
mium must  be  paid  at  5  per  cent,  so  tluit  in  case  of 
shipwreck  the  insurer  may  suffer  no  lo.ss  ( 

10-  My  proi)erty  is  worth  $4,800:  what  is  the  tux 
on  it  at  IJ  per  cent.  1 

10a.  The  tax  on  a  lot  worth  $500  is  $6  :  what  ia 
the  rate  on  the  dollar  1 

SoL—$bOO  gives  $6.'.$1  gives  $5go=l  J  cents 
=  12mUls. 
11.  At  17  mills  on  the  dollar  my  incc  m 

$25.50  :  on  what  amount  do  I  pay  income  tax  ] 

12  A  mfin  who  owns  property  to  the  amount  of 
$4,2r;()  pays  $72.25  in  taxes  :  find  the  rate  in  tht 
dollar. 

13-  A  tax  collector  pays  $11,400  to  the  treasure? 
of  a  municipality,  after  deducting  his  commission  al 
5  per  cent.  :  how  much  did  he  collect  1 

Sol.—5%=^\  for  collecting /.^g  left=$ll,40( 
.-.  5»5=$600,  etc. 
14>  For  how  much  must  a  town  assess  itself  so  as 
to  allow  the  collector  4  per  cent,   and  still  realize 
$18,0001 
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15.  What  is  the  duty  on  750  gallons  of  wine  at 
$1.20  a  gallon^ 

16.  A  lot  of  books  is  invoiced  at  $775 :  find  the 
duty  at  5  per  cent. 

17.  Paid  a  specific  duty  of  50  cents  a  gallon  and 
an  ad  valorem  duty  of  17J  per  cent,  on  500  gallons  of 
brandy  :  find  the  amount  of  duty  paid. 

18.  A  man  owns  g^  of  a  ship  worth  $40,000.  It 
is  insured  for  a  certain  voyage  at  2  per  cent :  find 
amount  of  his  premium. 


\ 


Section  IV.— Profit  and  Loss. 


Examples. — G. 
1.  A  man  bought  tea  at  45  cts.  a  lb.,  and  sold  it  at 
65  cts. :  find  his  gain  per  cent. 

Sol. — 45  gains  10.*.  1  gains  |2,  and  100  gains 
^0x100=221. 
2-  A  merchant  bought  flour  for  $6  a  bbl.,  and  sold 
it  at  $7.50  :  find  his  gain  per  cent. 

3.  Bought  cloth  at  80  cts.  a  yard,  and  sold  it  at 
$1.10  :  find  the  gain  per  cent. 

4.  Bought  a  quantity  of  wheat  at  $1.20  per  bushel, 
and  sold  it  at  $1.10  :  find  the  loss  per  cent. 

6.  An  apple-woman  bought  apples  at  $1.25  per 
hundred,  and  sold  them  at  2  cents  each :  what  was 
her  gain  per  cent  1 

6.  Inyested  $4,500  in  flour  at  $6.76  a  bbl.j  sold  it 
ttt  $7.50  a  bbl. :  find  entire  gain. 

7.  A  man  sold  a  horse  for  $150,  which  was  J  of 
what  ho  paid  for  it :  find  his  loss  per  centt 


8.   A  r  flour  at  $5  a 

-■sL  :lt 
:';:!'i  ins  gulu  \ 
0      \     rnrcr  S(  lis  lor  wb;it  9  lbs.  cost 

iCjc//. — lie  guih.     i    iM.  '  '  on  1    .-. 

—  12!°^. 
10.  s  than 

§].')(),  a:ia  s!.:m    !,iiii  I. a-  i  'iro  limn  .i'lfJO  : 

fin.l  L::iiii  ]'<•;•  '•  ■:■?. 

11    :  o  Aat  l<i 

" '                                              -.        .  •  \vii;it    |»<"i-    ccjii. 

otly  to  B  at  the 
jn  I'T  , .  '  { 

12-                         *    Tiiaiks   hi  •  '  '^  ^  '  at  an  advance  of 

-')  [)L'i                           ;  ^v]l;l^    I  must  he  reduce 

his   marked  [)ricc   l                    tain  tiainuu't'd   goods  at 
costi 

"f  cost  =  so];  .*.    '  ol" 

=  coit,  '  '  at.  ulT. 


ExAMPLrs.— 7. 
1.    Poncrhf  ^'"T  r\t  f)0  ror.fs  ppi-   Mv.  ■r,v.'\  sold  it  so  as 

6"'.  --  '  •  —  ;i,  ;iii^i  4  <'i  00  =  12^  ,\ 

2  111    v  r  find  sold  so  as 

t'>  '_■  :•     ■  "■  '  ;..  .   ui.                  ..ij,  [»rice. 

3  iiK  ichan-  wheat  at  $1.20,  and 
sold  it  at  .  -:  15  per  invl  tlie  idling 
price. 
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4.  A  mercliant  "  marks  down  "  a  lot  of  old  goods 
12J  per  cent. :  what  will  be  the  price  of  cloth  for 
which  his  price  had  been  $3.68  a  yard  1 

5.  A  town  had  a  population  of  4,045  in  1870;  in 
1875  the  population  had  decreased  11^  per  cent. :  find 
its  population  at  latter  date. 

6.  By  selling  cotton  at  12  cents  a  yard,  there  is  a 
gain  of  20  per  cent. :  what  was  the  cost  price  1 

JS0J.—2O  per  cent.  =  -J  /.  IJ  cost  =  12,  and 
cost  =  10. 

7.  A  merchant  sold  tea  at  64  cents,  gaining  33| 
per  cent.  :  find  the  cost  of  the  tea. 

8.  A  man  sold  his  house  for  $2,400,  which  was  21' 
per  cent,  below  cost :  find  the  cost. 

9.  A  drover  sold  1 20  sheep  for  $504,  gaining  %c 
per  cent.  :  what  did  they  cost  him  a  piece  1 

10.  A  grocer  bought  coffee  so  that  he  could  sell  i» 
at  36  cents  and  make  a  profit  of  331  per  cent. :  fine/ 
the  cost. 

11.  By  selling  cigar.s  at  65  cents  a  dozen,  30  pe/ 
cent,  was  gained  :  what  selling  price  w-^ould  havr< 
gained  60  percent.  1 

Sol—\l  cost  =  65  /.  cost  =  5C,  .-iid  60  pf^ 
cent.,  we  have  50  -f  30  ==  80. 

12-  B  sells  a  lot  to  C,  and  gaina  12J  ^er  cei^. 
C  sells  it  to  D  for  $1,180,  gaining  18  per  cent. :  Y;h»i 
did  the  lot  cost  B  1 

13-  A  merchant  gains  30  per  cent,  by  selling  mns- 
lin  at  39  cents  a  yard  :  by  what  selling  price  woulA 
lie  lose  40  per  cent,  t 

Sol—\l  cost  =  39    /.   cost  =  30—40  per 
cent,  oil  this  =  18c. 


24  MENTAL  ARITUMETIC. 

Examples. — 8. 

1.  A  horse  was  sold  for  $180,  which  was  10  per 
cent,  less  than  it  cost :  what  was  the  cost  1 

2.  By  selling  coffee  at  30  cents  a  pound,  there  is  a 
loss  of  20  per  cent. :  what  selling  price  would  have 
gained  20  per  cent.  1 

Sol — Sold  for  J  of  cost  ;  to  gain  20  per  cent 
it  must  sell  for  J  of  cost,  which  is  one-half 
more  than  J  .•.45  cents. 

8.  A  man  sold  a  horse  and  carriage  for  $480,  losini* 
4  per  cent. ;  if  he  had  sold  them  at  $600  what  would 
he  have  gained  per  cent.  1 

4.  A  man  sold  two  lote  at  $400  ea^  ne  he 

lost  20  per  cent.,  and  on  the  other  he  gained  20  per 
cent :  how  much  did  he  gain  or  lose  on  the  whole  ? 

/So/.— $400=1  J  cost  of  one=|  cost  of  the  other 
.-.  costs  are  $500,  333 J,  etc. 
6.   What  must  be  the  marked  price  of  cloth  that 
cost  $150  a  yard,  .so  that  the  seller  may  reduce  his 
price  10  per  cent,  and  still  make  20  per  cent  profit  t 
Sol. — ^®g  of  marked  price=li  cost=$1.80.*. 
marked  price=$2. 

6.  If  10  per  cent,  more  is  gained  by  selling  a  horse 
for  $280,  than  by  selling  him  for  $260,  find  his  cost 
price. 

7.  A  merchant  invested  $1,096  in  broadcloth ;  he 
marked  it  at  an  advance  of  20  psr  cent,  on  cost,  but 
finally  took  20  per  cent  less  than  he  asked  :  find  hie 
CiiUio  ]o«* 
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50^.— 100  sold  for  120 :  20  per  cent,  of  tlus= 

24,    120—24=96.-.  4   lost  ou  100  =  4  per 

cent. 

8-  By  selling  a  house  which  cost  $4,800,  I  gained 

7j^3   per  cent,  of  tlie  selling  price  :  find  the  selling 

price. 

9.  By  selling  tea  wliich  cost  48  cents  a  lb.,  I  lost 
11^  per  cent,  of  the  selling  price:  what,  was  the  loss 
per  cent,  on  the  cost  1 

SuL — ^  of  selling  price  lost  .*.  y  of  do.=cost 
.'.'Y^cost  lost=  10 J  per  cent. 

10.  I  sold  one  farm  which  cost  $6,000,  at  a  gain  of 
16|per  cent,  of  the  selling  price,  and  another  which 
cost  $7,200  at  a  loss  of  20  per  cent,  of  the  selling  price: 
find  my  whole  gain  or  loss  per  cent. 

11.  How  many  yards  of  cloth  at  §4  a  yard  must  a 
merchant  buy,  so  that  by  selling  it  at  10  per  cent, 
profit  he  may  gain  $24  ? 

Sol. — 10  per  cent,  of  $4=|=gain  on  1  yard 
and  $24=gain  on  24-v-|=60  yards. 

12.  At  what  must  I  mark  goods  that  cost  60  cents 
]ier  yard,  so  that  I  can  take  oflf  20  per  cent,  for  a  cus- 
tomer and  neither  gain  nor  lose  'i 

Sol. — I  off  marked  price^^^cost  r.\  (or  25  per 
cent.)  added  to  cost  =  selling  price. 

13.  At  what  must  I  mark  goods  that  cost  50  cents 
per  yard,  so  that  I  can  take  off  10  per  cent,  for  a  cus- 
tomer and  have  13  cents  profit  ? 

14.  At  what  must  I  mark  a  book  wiiich  cost  97 
cents,  so  that  after  taking  off  12}  per  cent,  for  a  cus- 
tomer  I  may  lose  6  cents. 
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15-  Clotli  which  cost  96  cents  a  yard  was  sold  nt  a 
profit  of  25  per  cent.,  and  $16  was  gained  in  all 
many  yards  were  there  1 

16-  A  boy  bought  peaches  at  the  rate  of  3  : 
cents,  and  sold  them  at  the  rate  of  5  for  20  cents.: 
what  did  he  gain  per  cent.  1 

17.  At  what  must  I  mark  goods  worth  96  cents  per 
\ard,  so  that  I  can  take  of  20  percent,  for  a  customer 
and  have  25  per  cent,  profit  1 

<So/.— 96-1-25  percent. of  9G=I20;  |  off  marked 
price=120.-.120-|-i  of  120=150. 
18    At  what  must  I  have  marked  goods  that  cost 
$1.80  per  yard,  that  after  taking  off  10  per  cent.  I  lost 
6  per  cent.  1 

19.  Sold  a  lot  for  $230,  which  was  8  per  cent,  less 
than  it  cost :  had  it  been  sold  for  $300  what  would 
have  been  the  gain  1 

20.  Bought  a  quantity  of  apples  at  80  per  cent,  off 
the  market  price,  and  sold  them  for  10  percent,  more 
than  the  market  price  :  lind  the  gain  per  cent. 

21.  A  man  sells  wheat  at  90  cents  a  bushel,  and 
gaiiw  12^  per  cent.:  what  will  he  gain  or  lose  per 
cent,  by  selling  it  at  85  cents  a  bushel  1 

22-  A  grocer  bought  40  lbs.  of  tea  for  80  cents  a 
lb,,  and  intended  to  sell  it  so  as  to  gain  25  per  cent., 
but  by  unintentionally  using  a  false  balance,  he  really 
gains  33^  per  cent. :  how  many  ounces  did  he  give 
forulbl 

Sol— Coat  =  $32,  selling  price  =  $32  -f  J 
of  $32  =  $42j,    which  at  $1  nominal  lb. 
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represents  42 §  lbs.  (false)  =  40  (true)  /.  1 
false  =  40-5-  42g  =  if  true  .•.  15  ounces 
to  lb. 

23-  I  bouglit  a  horse  for  $100,  which  was  16|  per 
cent,  leds  than  his  real  value,  and  sold  him  for  10  per 
cent,  more  than  his'real  value  on  a  credit  of  3i  years, 
money  being  worth  10  per  cent,  per  annum :  did  I 
gain  or  lose,  and  how  much  1 

24-  The  workmen  in  a  New  Brunswick  ship-yard 
who  work  11  hours  a  day,  demand  that  the  day's 
work  be  decreased  by  one  hour ;  the  employers  agree 
to  grant  an  equivalent  to  the  demand  by  increasing 
the  wages,  the  houre  to  remain  the  same  :  what 
increase  per  cent,  in  wages  should  be  made  t 

25.  The  imports  of  Prince  Edward  Island  amount 
to  IJ  million  dollars  annually,  and  the  exports  to  2 
millions,  each  person  on  an  average  contributing  33 J 
per  cent,  more  to  the  exports  than  he  receives  from 
the  imports,  both  for  one  person  being  $35  :  what 
is  the  population  of  the  island"? 

26-  A  man  marks  his  goods  20  per  cent,  above 
cost ;  5  per  cent,  of  his  sales  are  bad  debts  on  which 
he  only  receives  10  per  cent.,  the  cost  of  collecting  is 
2  per  cent. ;  find  his  gain  or  loss  per  cent. 

27-  In  a  mixture  of  wine  and  water,  20  per  cent. 
of  the  whole  is  water;  20  gallons  more  wine  are 
added,  and  now  the  water  is  only  4  per  cent,  of  the 
whole  :  haw  many  gallons  of  wine  were  there  at 
iir»t1 
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Sol. — At  first  I  water  }  win<  ^  —  4 

times  water.     Then  n'j  water  J  5  wine,  i.«., 

wine  =  24  times  water   .•.    wine  =   20 

times  water  must  have  been  added   .  * .    1 

gallon  of  water  and  4  wine. 

28.  A  school-room  not  containing  seats  for  six  of 

the  pupils,  the  number  of  seats  was  increased  33J 

per  cent.,  and  now  there  are  seats  for  12  more  than 

the  whole  number  of  pupils,  allowing  two  pupils  to  a 

liow  many  pupils  were  there  in  the  school) 


Section  V.— Stocks  and  Shares. 


Examples. — 9. 

1.  How  much  cash  will  be  realized  by  selling  out 
$4,000  stock  in  Dominion  S's  at  95J  1 

iSoZ.— $100  brings  95 J  cash  .•.  $4,000  brin-' 
40  X  95J  =  83,810. 

2.  What  cash  will  be  obtained  by  the  sale  of  87,^00 
3  per  cent,  stock  at  89  ] 

8-  What  amount  will   be   received  by  selling,'  oat 

$4,500  Dominion  6*s  at  106|,  allowing  brokerage  J  I 

^0/.— Every  8100  brings  10G|— J  =  106§,  <fcc 

4.  Find    amount  realized  by   the  sale  of   $5,000 

IJauk  of   Commerce  ttock   at  120|,    allowing  1  for 

brokerage. 

5-  How  much  stock  can  be  bought  ai  .,-  .v^.  v-,7i;u  j 

Sol. — 92  will  buy  $100  stock  .•.  given  sura 

willbuy^J^o  X  100=  30  X  100  =  $3,000. 

6.  How  much  slock  can   be  bought  at   92J   lor 

$1,4801 
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7.  How  much  stock  will  $4,200  buy  in  the  4  per 
cents  at  75  ? 

8.  How  much  Dominion  Bank  Stock  at  120  can  be 
bought  for  $5,400  1 

9.  How  much  will  $2,199  buy  in  the  3  per  cents  at 
91  J,  allowing  brokerage  1 1 

10*  What  semi-annual  income  will  be  derived  from 
investing  $9,000  in  Dominion  Bank  Stock  at  120, 
and  paying  4  per  cent,  half  yearly  dividends  1 

Sol— 120  will  buy  100  stock,  which  brings  $4 
income,  and  j4g  =  yV  •*•  ii^come  is  j'3  of 
investment ;  jV  of  $9,000  =  $600. 

11.  What  income  will  be  derived  from  an  invest- 
ment of  $2,940  in  4  per  cent,  stock  at  98  1 

12.  What  semi-annual  income  will  be  derived  from 
investing  $3,195  in  stock  selling  at  88 J,  and  paying 
3  per  cent,  half-yearly  1 

13-  What  income  will  be  received  from  investing 
$3,360  in  ^  per  cent,  stock  at  96  1 

14.  What  income  is  got  from  investing  $7,450  in 
3  per  cent,  stock  at  74|^  allowing  brokerage  ^  1 

JSol. — 100 stock  costs  74|-f  ^=74^,  and  brings 
$3  income,  and  7450  -7-  74 J  =  100 .  •.  income 
=  100  X  3  =  300. 


Examples — 10. 
i.    Ff  I  invest   in  7  per  cent,  stock  at  120,  what 
rate  of  interest  do  I  obtain  ? 

Sol. — $120  buys  100  stock,  which  entitles  me 
to  $7.*.  $1  brings  -jjg  income  =  yj^  x  100, 
per  cent.  ^^  5|. 
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2.  Bought  stock  in  the  3  per  cents  at  80 :  what 
nito  of  interest  was  roalizodl 

3.  Invested  £8,750  in  the  3 J  per  cc^ts  at  87J : 
find  the  rate  \)er  cent,  obtained  from  the  investment 

4.  Invested  in  railway  stock  selling  at  85  and 
ptiying  5  per  cent  dividends :  find  rate  of  interest. 

5.  What  per  cent,  is  obtained  by  investing  iu  3J 
\i('v  cent,  stock  at  75  1 

6.  What  amount  of  bank  stock  at  120  must  be 
sold  to  produce  $1,800  cash  ? 

So?.— $120  cash  is  got  from  $100  stock,  and 
$1  from  l?o  =  §  .-.  1,800  from  g  x  1,800  = 
1500. 
7-  When  the  En:;lish  funds  are  at  75,  what  stock 
must  be  sold  to  realize  £125  ? 

8.  What  amount  of  8  per  cent,  stock  at  §125  mus», 
1)(-  sold  to  produce  $3,750  cash  1 

9.  AVhat  amount  must  be  sold  of  Dominion  5's  at 
92^  to  produce  $G66 1 

10.  What  amount  must  bo  sold  out  i  iln  17j  per 
cents  at  128  to  produce  $1,024  1 

11.  What  sum  mu.st  be  invested  in  8  per  cent. 
stock  at  120  to  give  income  of  $200 1 

Sol.—S  aiises  from   120  .-.  1  from  15  &  200 
from  200  X  15  =  3,000. 

12.  What  sum  must  be  invested  in  8  per  cent 
stock  at  120  to  give  an  income  of  $320? 

13-  What  sum  must  bo  invested  in  the  5  per  cents 
fit  i)0  to  give  an  income  of  $375  1 

14>  What  sum  must  be  invested  in  the  4^  yter 
cciiU  at  67  to  produce  $279  income? 
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Examples. — 11. 
1.  Which  is  the  better  investment,  insurance  stock 
at  140  and  paying  12  per  cent,  dividends,   or  bank 
stock  at  120  and  paying  9  per  cent,  dividends? 

Sol. — In  first  case,  140  brings  12.*.  1  brings 

12     3 

TiO    3  6- 

In  second  case  120  brins^s  9  .•.  1  brings 

y|jj  =  ^3^,  and   the  first  fraction  is  greater 

than  the  second  .*.  1st  is  better  investment. 

2-  Which  is  the  bettor  investment,  the  6  per  cents 

at  98J,  or  the  5  per  cents  at  85,  brokerage  in  each 

case  being  J  ? 

3.  Which  is  the  better  investment,  5  per  cent, 
stock  at  95,  or  6  per  cent,  at  106  1 

4-  A  man  having  $12,500  Dominion  Bank  stock 
paying  8  per  cent.,  sells  out  at  120,  and  invests  in 
Bank  of  Commerce  stock  at  125,  and  paying  8J  per 
cent.  :  find  alteration  in  his  income. 

^oZ.— Income  from  D.  B.  — 8  X  125  ==  $1,G00. 
The  D.  B.  sells  at  J  advance,  giving  $15,000 
125  in  B.  C.  gives  8J  .*.  1,000  gives  68,  and 
15,000  gives  68  X  15  =  l,OiO  .-.  1,020— 
1000  =  $20  increase. 

5-  How  much  stock  at  140  can  be  bought  by  sell- 
ing out  $14,000  of  a  different  stock  which  is  at  120  1 

Sol.—^\  of  latter  stock  will  buy  $if  g  ==  ^ 
of  former  .•.   given   amt.  will    buy  $|    X 
14,000  =  $12,000. 
6.  How  much  stock  at  95  can  be  bought  by  selling 
out  $3,80'"  of  a  diiieieut  stock  at  120  ? 
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7.  How  much  stock  at  90;  liought  with  the 
pi-oceeds  of  $4,200  of  u  different  stock  at  96 1 

8.  When  gold  is  at  102 A,  what  is  the  discount  on 
greenbacks  1 

9.  I  invested  a  certain  sum  in  railway  stock  at  80 
and  paying  5  per  cunt,  dividends,  and  an  equal  sum  in 
l«ank  stock  at  120,  aud  paying  6  per  cent.  ;  the  dif- 
Itrence  in  the  two  incomes  was  $12  :  find  the  amount 
invested  in  each  kind  of  stock. 

JSol. — Tlio  first  pays  y'g,  the  sei 

invested)  /.  j'5 — j'g  =  ^jg  oi  amt.  =^i2.'. 

amt.  =  83,880. 

10-  A  certain  sum  was  invested  in  4  per  cent,  stock 

at  80,  and  an  equal  sum  in  5  per  cent,  stock  at  95 ;  the 

difference  in   incomes  was  $10  :    how  mu< -^    ^«^  ■"  in. 

vested  1 

11.  A  sum  of  money  was  invested  in  insurance 
stock  selling  at  144,  and  paying  12  per  cent,  tiivi- 
dends,  and  twice  the  amount  was  invested  in  bank 
stock  selling  at  120,  and  paying  8  per  cent,  dividends  ; 
the  income  from  the  latter  investment  was  $125 
greater  than  that  from  the  former  :  how  much  was  in- 
vested in  each  stock  1 

12-  A  poreon  sells  £1,250  stock  of  the  3  per  cent. 
consrJs,  when  the  funds  are  at  96,  and  invests  the  pr« 
ceeds  in  railway  stock  at  75,   paying  an  annual  divi- 
dend of  2J  percent. :  find  the  alteration  in  his  income. 

13-  How  much  3  ])er  cent,  stock  must  be  bought  at 
88 J  in  order  that  by  selling  out  ai  '  '  I.ere  may  bo 
a  gain  of  $21? 

14-  A  iK5i-son  sells  $2,400  stock  at  95,  which  pays 
5  per  cent,   in  order  to  invest  in  6  per  cent,  stock; 
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what  price  must  he  pay  for  the  hitter  that  his  income 
may  remain  unaltered. 

Sol. — Income  per  ann.  in   1st  case  =  -^^  =  j\ 

=  income  per  ann.  in  the  2nd  case  =  gx\g 

=r  j^^  .*.  114  is  tlie  price. 
15.  A  man  invests  $19,450  in  Bank  of  Montreal 
stock  at  194,  and  $19,850  in  Bank  of  Toronto  stock 
;i.  i06,  paying  in  each  case  brokerage  J  per  cent,  on 
stock  purchased  :  the  former  pays  6^  per  cent.,  the 
latter  6J  per  cent,  half-yearly  dividends  :  Jind  the 
total  income  for  the  half  year. 


Section  VI.— Interest. 


Examples. — 12. 

1.  At  8  per  cent,  for  4  years,  what  part  of  the 
inincipal  is  the  interest  'i 

Sul. — Interest  for  one  year  =  jg^,  and  interest 
for  4  years  =  4  X  y-«^  =  3,8^. 

2.  At  8  per  cent,  for  5  years,  what  part  of  the  prin- 
cipal does  the  interest  equall 

3-  At  6  per  cent,  for  5  years  8  months,  what  part 
of  the  principal  equals  the  interest  1 

4.  At  8  per  cent,  for  2  yeara  9  months,  to  what 
part  of  the  principal  is  the  interest  equal? 

6.  Find  interest  on  $60  for  6  years,  at  5  per  cent.  ? 
at  6  per  cent.  1  at  7  per  cent.  1  at  8  per  cent.  1  at  7J 
per  cent.  1 

6.  WJiat  is  the  interest  on  $600  foi-  2J  yeai.s  at  4 
per  cent.  ]  5  per  cent.  1  6  per  cent.  ?  7  per  cent.  1  3 
l^  i'  <-      ■  •  '   '   '   ]'V)    cenl.1 
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7.  Wlint  is  the  interest  on  $480  for  3  ycftrs  9 
months,  at  8  per  cent.  1  at  G  per  cent.  1  at  5  ]>er  osnt.  1 
at  10  i)er  cent  J 

8.  Find  the  interfston  $480  for  6  years  10  months, 
at  G  i)cr  cent  ?  at  8  per  cent.  ?  at  10  per  cent.1 

9.  What  is  tlic  interest  on  8300  for  five  years,  at 
3J  per  cent.  1  at  G  percent.?  at  G^  per  cent.  1  at  7i 
per  cent.  ? 

10.  What  is  the  interest  on  -9800  at  8  per  cent,  for 
3  months  1  for  4  months  1  for  5  months]  for  7  months  ? 
for  9  months?  for  7 J  months?  for  10  months? 

11.  What  is  the  interest  on  $24.50,  at  8  per  cent, 
for  12  months?  for  9  months?  6  months?  15  months? 

12.  What  is  the  interest  at  8  per  cent,  on  $137.50 
for  1  year  ?  for  15  months  ?  18  months  ?  14  months  ? 
10  months?  8  months?  7  months?  9  months? 

13.  What  is  the  interest  on  $14G  for  45  days,  at  5 
per  cent.  ? 

Sol. — 4.i)   flays  =   ^'^v   year  =  ^^ii  •*•    interest 
=  ^%  X  146  X  TOO  =  §/o  =  ^0  c«"^s. 
14-  What  is  the  interest  on  ^73  at  6  per  cent,  for 
35  days?  40  days?  60  days?    65  days?    90  days?  95 
days?  115  days? 

15.  Find  the  interest  on  $109.50,  atfi  per  cent  for 
40  days  ?     45  days  ?     90  days  ?     120  days  ? 

16.  What  is  the  interest  on  $182.50  for  90  days, 
at  G  per  cent?  at  7jJ  per  cent.?  at  6  |ti  ten;. I  ai 
10  |>er  cent.? 

17.  Find  the  intcicsl  on  $240  lui  S  moutlis  at  6 
pei'c<dit. 
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tSol. — At  G  per  cent,  interest  on  61=i  c<?nt  per 
montli=r4  cts.  for  8  months.*,  interest  on 
$240=240X4  cts.  =$9.60. 

18.  Interest  on  $225  at  C  per  cent,  for  4  months  1 
G  montlis  ?  7  months?  8  months?  14  months? 
13  months? 

19.  Interest  on  $240  for  11  months  at  G  per  cent.? 
at  7  per  cent.?  at  S  per  cent.?  at  7h  per  cent.1  at 
5  per  cent.? 

20.  Find  the  interest  on  $800  for  42  days  at  6  per 
cent.? 

Sol. — Reckoning  a  year  360  days,  the  interest 

on  $1  is  a  mill   (-.-qi^q  of$l)  every  G  days, 

.'.  interest  on  the  abover=^^y^XS00  (mills) 

=$5.60. 

Note. — The  interest  as  found  by  this  rule  is  greater  than 
the  trae  interest  by  ^^y  of  itself ;  in  the  last  example  the  in- 
terest ibund  is  too  great  by  nearly  8  cents. 

21.  What  is  the  amount  of  $75  ior  5  years  at  8  per 
cent.? 

/Si>Z.— Interest=|  of  $75=$30  r.amount=^l^^ 
-|-$30=$105. 

22-  Find  the  amount  of  $120  for  4  years  at  6  per 
cent.?  at  7  per  cent.?  at  8  per  cent.?  at  10  per  cent.? 

23-  Find  the  interest,  for  7  years  G  months,  on 
$600  at  G  per  cent.,  at  Ih  per  cent.,  at  8  per  cent., 
at  10  per  cent. 

24-  A  and  D  wish  to  divide  tlie  amount  of  $800 
fur  8  years  at  5  per  cent.,  so  that  A's  part  sliall  be  G 
times  B's.:  lind  eacli  man's  share. 

25-  A's  money  is  $500,  which  is  \  of  IVs ;  what 

interest  will  each  receive  on  his  money  for  15  months 

fit  8  per  cent.? 

.1 
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26  A.  I'  and  C  have  togethor,  §1200,  of  which 
\\  ims  3  tiuios  as  much  and  A  4  times  as  much  as  C: 
iliid  the  amount  of  each  man's  money  lor  2J  years  at 
8  per  cent. 


Examples. — 13. 

1.  Wliat  principal  will,  in  2J  years  at  8  per  cent., 
i^'ive  $30  interest? 

Sol. — Intere8t=8  per  cent.><2j=^  of  princi- 
pal .•.principal=$3(''X5=S150. 

2.  What  principal,  in  2  years,  at  8  j.er  cent.,  wil] 
give  $16  interest?     $12?     824?     $19.20? 

8.  What  principal,  in  5i  years  at  8  per  cent,  will 
give  $11?    $22?    BlC.50?     $13.20?     $49.50? 

4.  I  receive  $1G0  interest  for  2  years  8  months  on 
a  simi  of  money  lent  at  6  per  cent.:  find  the  sum. 

6.  The  interest  on  J  of  A's  money  for  6J  years  at 
8  i>er  cent.,  is  $126  :  how  much  money  has  he  at  in- 
terest? 

6.  What  principal  will  give  $80  interest,  if  lent  lor 
1  year  and  8  months,  at  9  per  cent.? 

7.  I  pay  $98  annual  interest  on  money  borrov.ed 
at  7  per  cent.:  find  the  amount  borrowed. 

8.  The  interest  on  the  sum  of  B's  money  and  A's, 
for  2 J  years  at  8  per  cent,  is  $360.72  :  A's  money  is 
$204  more  than  B's  :  find  each  man's  money. 

<So/.— Interest  2J    years      X  8=18  per  cent 

=  3^0  of  joint  sum=$360.72  .•.-v'q=$40.08 

and  whole  =  $2,004. -.shares are $900,  $  1 104. 

9.  The  amount  due  on  a  note  which  had  been  ou 
interest  for  3  years  and  4  months  at  G  per  cent  is 
$720  :  find  the  face  oi  the  uoou 
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JLO.  A  had  a  sum  of  money  at  interest  for  15 
months  at  8  per  cent,  and  B  4  times  as  much  for  18 
months,  at  6  per  cent;  the  sum  of  their  interests  was 
^23  :  how  mucli  had  each  at  interest  1 

11.  What  principal  will  produce  30  cents  interest 
in  25  Jays  at  6  per  cent.? 

^ol—iis  =  ^%  year  .-.  interest  ==  ^%  X  /a  of 
principal  =  30  cts.  and  principal  =  $73. 

12.  The  interest  on  a  note  for  100  days  at  8  per 
cent,  is  $2.40  :  find  the  face  of  the  note'? 

13-  The  interest  on  a  sum  of  money  at  10  per  cent, 
for  1  year  and  20  days,  is  $77  :  find  the  sum. 

14-  The  amount  required  to  pay  a  note  which  has 
run  150  da^s  at  8  per  cent,  is  $730  :  find  face  of  the 
note. 


Examples. — 14. 
1.  The  interest  on  $400  at  5  per  cent,  for  a  certain 
time  is  $60  :  find  the  time'} 

Sol. — At  5  per  cent.  $20  is  the  interest  for  one 
year  .*.  $G0  is  the  interest  for  |§  years  =  3 
years. 
2-  In  what  time   will  $40  make  $8  interest  at  2 
per  cent  1 

3.  I  lent  $720  at  0  per  cent,  and  received  $140  in> 
torest :  for  how  long  was  the  money  lentl 

4.  The  interest  on  $62.50  at  8  \)iiv  cent,  was  $12  ; 
how  long  was  it  on  interest] 

6.  In  what  time  will  $460  at  10  per  cent«  give 
$120  interest  1 
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6.  Tho  intrrost  on  a  note  for  $320  nt  6J-  i>or  cent, 
was  $40  :it  time  was  the  note  drawn  t 

7.  In  wiiat  time  will  $90  make  $10.80  interest  at 
G  [>er  cent.  ? 

8.  In  what  time  will  $125  amount  to  $137.50  at 
8  iKjr  cent.  1 

9.  In  what  time  will  $64  amount  to  $76.20  at  7 
per.  cent.  1 

10-  It  required  $1,520  to  dischari^e  a  note  drawn 
ior       2^  yo:ir8,      at  7J  per  cent.  :  find  the  face  1 

11.  In  what  time  will  a  sum  of  money  double  itaelf 
ut  8  per  cent.  1 

Sol. — It  produces  ^^  of  itself  (=yg^)  in  1  year 

.•.it  produces  a  sum  equal  to  itself  in  l-i-£^ 

yeai-s  :=12J  years. 
Or,  at  1  per  cent,  it  doubles  itself  in  100  years 

.•.  at  8  per  cent,  it  doubles  itself  in  J  of  100 

year8=12j  years. 

12.  In  what  time  will  a  sum  of  money  treble  it3elf 
at  6  per  cent.  1  at  8  per  cent.  1  at  7  per  cent.  ^  at 
10  per  cent.  1 

13-  In  what  time  will  a  pven  principal  quadruple 
itself  at  8  per  cent  1  at  10  per  cent,  i  at  20  per 
cent.  ? 

14.  The  amount  of  a  certain  principal  for  a  certain 
time,  at  8  f)er  cent.,  is  $280,  and  at  5  i>er  cent,  the 
amount  is  $250  :  find  the  time  and  the  principal  i 

<&>/.— $280— $250= $30=  interest  at  3  i>er 
cent,  for  the  required  time  .'.  intoi-est  at  5 
I)erctmt=:5  X  $30=$50  and  $250— $50:=: 
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$200  the  required  principal,  and  $?00  prf>. 

duces,  at  5  per  cent.,  $50  in  5  years,  the 

required  time. 

15.  The  amount  of  a  principal  for  a  certain  time 

at  G  per  cent,  was  $455,  and  at  8  per  cent,  the  amount 

was  $490 :  find  the  principal  and  the  time. 

16-  The  amo-'int  cf  a  certain  sum  of  money  for  a 
certain  time  at  7J  por  cent,  is  $445,  and  tlie  amount 
at  10  per  cent,  is  $460 :  required,  the  time  and  the 
principal. 

17.  A  sum  of  money  on  interest  at  6  per  cent, 
amounts  to  $300,  and  at  10  per  cent,  for  tlie  same 
time  it  amounts  to  $350  :  find  tho  time  and  the 
principal 


EZAMPLES. — 15. 

1.  At  what  rate  will  $120   in  2J  years  give  $21 
interest  "i 

Sol. — At  1  per  cent,  for  2|  yeara  the  interest 
=  -4^  of  princi}  al  =  ^\  of  $120  =  $3, 
and  if  $3  come  from  1  per  cent.,  $21  will 
come  from  21  -j-  3  =  7  per  cent. 

2.  At  what  i)er  cent,  will  $80  in  2^  years  give  $20 
interest  1 

3.  If   the  interest  on  $450    for    3   years   and   4 
months  is  $70,  find  the  rate  [)cr  cent. 

4.  At  what  rate   per  cent,  will   $200   make  $41) 
interest  in  3  J  years  1 

5-  At   what   rate  will   $300    make  $8d  uilt'icrii  lu 
1  vt'iii  and  10  months  i 
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6.  At  what  rate  vrill  45500  mako  $75  interest  in  1 
year  and  3  months  1 

7.  At  what  rate  per  cent,  will  $2,500  make  |260 
interest  in  15  months'} 

8.  At  what  ivlo  will  $G  amount  to  $7  in  3  yean 
and  4  montlis  » 

9.  At  what  rite  will  a  givan  pr:nci;jai  double itfielf 
iu  10  years  "i 

JScl. — In   10   years  it  gains  j'^  of  itself  j.t   1 
percent.  .♦.  In  10  year^  it  gains  }  [J  (^  1) 
of  itself  at  10  psr  cent. 
10-  At  what  per  oen:.  will  a  priaoip?l  gain  2,  3, 
4,  5,  G  times  itseH*  in  twenty  yo^rsl 

11.  At  what  i-ats  per  C3n».  will  a  g-'von  princ'pol 
double  itself  in  10  years?    12  ytii.£?    20  years  1  25 
yeai-s  1 

12-  At  what  rate  will  a  pi'Incipd  become  9.^  times 
itself  in  6  yeixisl  8  years?  10  years* 

18.  The  amount  of  a  principal  for  4  ^^.....  ..i  a  cer- 

tain  rate  per  cent,  is  $020,  ana  for  6  yeais  $>/00  :  find 
the  principal  and  the  rate. 

^^o/._$700— $G20=S80=interest  on  required 
piincipal   for  2   (=  5—3)   years    .*.  $120 
(=  4  X   $80)  =  interest  for  .3   years,  and 
required  principal  =8620  —  $120  =  §500, 
and  $500  gives  6120  in  3  years,  or  ;^40  in 
1  year  .  • .  rate  =  8. 
14.  The  amount  of  a  principal  for  4  years  at  a 
certain  rate  per  cent,  was  $600,  and  for  6  years,  at 
the  same  rate,  the  amount  was  $750 :  find  the  prin- 
cipal uuil  the  rate. 
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16.  The  amount  of  a  certain  principal  for  7  yeurs 
at  a  certain  rate  per  cent,  is  $540,  and  for  10  ycius, 
$600  :  find  tiie  principal  and  the  rate  per  cent. 

16.  The  amount  of  a  principal  for  4  years  at  a 
certain  rate  per  cent,  is  $420,  and  for  9  years  thu 
amount  is  $570  :  find  the  rate  and  the  principal. 

17.  The  amount  of  a  certain  principal  for  3J  years 
at  a  certain  rate  per  cent,  is  $160,  and  for  4  yeais 
$165  :  find  the  principal  and  the  rate  per  cent. 

18  A  note  bearing  interest  for  200  days  amounted 
to  $770 :  find  the  rate  per  cent.  Fnco  8730. 

19v<.  I  paid  $28.50  interest  on  a  note  drawn  pay- 
able in  95  diiys  :  find  the  rate  of  interest.  Face  $43 (S. 

19.  At  12J  per  cent,  what  would  be  the  bank  dis- 
count on  $72  for  4J  months  1 

20.  At  25  per  cent,  j^er  annum,  what  would  be 
the  bank  discount  on  $24.96^  for  9  months  1 

21.  What  is  the  bank  discount  on  $75  for  4  montlis, 
at  1 3  per  cent.  1 

22-  Wliat  is  the  bank  discount  on  $250  for  219  days, 
at  12  \niv  cent.  ? 

23-  Find  the  bank  discount  on  a  note  of  $27.60, 
d/awn  at  70  days  (allow  the  three  days'  grace),  at  16  j 
per  cent.  1 

24-  How  much  ready  money  can  you  get  at  tlie 
bank  for  a  note  of  $6.25,  due  in  3  months,  diocounttd 
at  16  i)er  cent? 

25.  What  amount  must  1  mark  on  the  face  of  a 
note  diiiwn  at  9  months,  so  that  when  discounted  ut 
1  ^i  per  cent,  1  may  get  $27.18  ? 
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26.  A  banker  cliarfjed  mo  87  discount  on  a  note  of 
$140,  due  in  8  months  :  find  the  rate  per  cent.  1 

Sol—V  for  8  months  =  lOj  for  12,  if  140 
brings  this,  100  will  bring  7 J. 

27.  T  pay  $14  discount  on  a  not.- of  ?250,  at  9i 
per  cent.  :  find  the  time  for  which  t  a  as  dis- 
counted. 

28-  The  difference  between  the  discount  on  a  note 
and  the  cash  received  for  it  was  $2G4 — the  note  being 
discounted  for  5  months,  at  14^  \niv  cent.  :  find  tht- 
face  of  the  note. 


Section  VIL— Discount  (True). 

Examples. — 16. 
1.  Find  the  true  discount  on  $360  for  three  years 
four  months,  at  6  per  cent. 

Sol. — 6  per  cent,  x  3J=20  per  cent.  =1. '.pre- 
sent worth -j-J  of  present  worth =360,  and 
present  worth =$300  .  •.  disct.=60.     Or,  we 
have  to  add  ^  to  p.  w.  to  get  the  amount 
($360)  .'.we have  to  subtract  J  from  amount 
to  get  p.w.,  ^  of  360=60.     Note.— It  is  seen 
that  the  discf. ==mt.  on  present  tcorth. 
2'  Find  discount  on  .$162  for  1  year  4  months,  at 
6  i>er  cent. ;  and  on  $58.58  for  H  yeai-s,  at  8  percent. 
3.  What  is  the  present  woi-th  of  $112  for  \\  years, 
at  8  per  cent?  what  is  the  present wotth  of  $216,  due 
in  2  years  11  months,  at  12  per  cent.  1 

4-  The  simple  interest  on  principal  for  a  certain 
time  and  rate  is  J  of  itself :  what  frnction  of  it  is  the 
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Sol. — Since  tbe  interest  of  any  sum  is  |  of  itself 
.'.the  present  worth  of  the  principal -|- 5  of 
this  p.w.=the  principal;  i.e.,  f  of  p.w.= 
the  principal,  and  p.w.  =  ?-  of  the  principal 
.'.  i  of  it  is  the  discount. 

o 

5.  If  the  simple  interest  is  ^  of  the  sum,  what  frac- 
tion is  tlie  true  discount  %    if  4  1    if  y'^  ?    if  ^  ?    if  0^0  ^ 

6.  Find  the  discount  on  $570,  for  1  year  9  months, 
at  Sper  cent,  per  annum. 

Sol. — At  sirajjle  interest  $100  would  amount  to 
$114  ;  thus  $114  gives  $14  discount,  $1  gives 
=  1^4=57)  and  $570  gives  $70. 

7.  The  simple  interest  of  a  sum  for  a  certain  time 
and  rate  is  |  of  the  sum :  what  fraction  is  the  true 
discount  1 

Sol. — Present  worth  -|-|  of  present  worth=-y- 
present  worth,  =  given  sum  .*.  present 
worth=j^^  given  sum,  and.'.  ^-^  of  given 
sum=discount. 

8.  If  the  simple  interest  is  ^q  of  principal,  what  is 
the  true  discount  ?     if  ^^  %     if  f  jj  %     H  1% 

9.  If  the  true  discount  on  a  sum  is  ^^3  of  it,  what  is 
the  simple  interest  ?     if  ^^  1     if  /^  1     if  g  ? 

Sol. — 1 — 533=|J=present  worth,  and  -^^  is  the 
interest  on  |5  .  '.interest  on  1  is  ■^z~^{'i=^% 
{Note,=^-^_^). 

10.  What  fractional  part  of  a  note  bearing  interest 
at  20  per  cent,  would  you  have  to  add  to  it  in  order 
to  find  its  value  in  one  year  hence  1 

11.  If  by  adding  ^  to  its  face  you  get  the  amount  of 
u  n  Lc  one  year  hence,  how  much  must  you  take  off 
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tijo  amount  of  a  nolo  due  in  ono  year  to  find  iU  prc- 
Bcnt  value? 

12.  If  by  adding  on  30  per  cent,  or  -,'^,  yon  get  the 
Amount  of  a  note,  how  much  taken  off  would  reduce  it 
again  to  its  present  value? 

13.  How  does  the  numerator  of  what  is  taken  off" 
compare  with  the  numerator  of  what  is  added  1 

14.  How  does  the  denominator  of  the  fractional 
\mvt  taken  off  compare  with  the  numerator  and  the 
denominator  of  what  is  added  ? 

15.  If  adding  |  of  a  note  of  $15  to  it  make  it 
worth  $21  in  one  year,  what  fractional  part  would  you 
have  to  take  off  a  note  worth  $21  in  one  year  to  find 
its  true  discount,  an  1  what  would  its  true  discount  be  1 

16-  Find  the  true  discount  on  a  note  of  $5i,  tliic  lu 
G  months,  at  16  per  cent. 

17-  Find  the  true  discount  on  a  note  of  8153,  due 
in  2  months,  at  12  per  cent. 

JSvI. — lntereat=3'5  .*.  discount  ^5'y=^'|-  of  153 
=S3. 

18.  Find  the  present  value  of  a  note  of  $164  due  in 
4  months,  at  7J  per  cent. 

19.  If  the  true  discount  for  one  year  is  $5,  and  the 
amount  of  the  note  $15,  find  the  rate  per  cent 

20-  If  i  taken  off  gives  the  bank  discount  for  a 
certain  time  and  date,  what  taken  off  would  give  the 
true  discount  ? 

21.  ^Vllat  is  the  difference  between  the  bank  dis- 
count  and  the  true  discount,  at  33^  por  cent,  for  1 
year  I     for  2  }  eaiu  ? 


I 
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Sol. — For  1  year,  interests  J  .  • .  discount=-J  of 
principal;  for2years,interest=|  of  principal 
.*.  discount=| ;  difteicnce  in  former  case= 
J— i=y'^,  &c. 

22-  What  is  the  difference  between  the  bank  dis- 
count and  the  true  discount,  at  20  per  cent.,  for  1 
year'?  for  3  years'? 

23-  Find  the  difference  between  the  bank  discount 
and  the  true  discount  on  a  note  bf  $126,  at  16§  per 
cent.,  for  1  year;    for  2  years. 

24-  Find  the  difference  between  the  bank  discount 
and  the  true  discount,  on  a  note  of  $36,  at  12J  per 
cent.,  for  1  year  ;    for  2  years. 

25-  Find  the  difference  between  the  bank  discount 
and  the  true  discount,  on  a  note  of  $1,640,  due  in  4 
months,  at  7J  per  cent. 

26.  If  $4  is  the  difference  between  the  bank  dis- 
count and  the  true  discount,  at  10  per  cent,  for  1  year, 
wliat  was  the  amount  of  the  note  1 

27-  If  the  rate  per  cent,  is  20,  what  fraction  will 
the  tiuo  discount  be  of  the  bank  discount,  for  1  year*? 
for  3  years  1 

28-  If  the  true  discount  for  a  year  is  |  of  the  bank 
discount,  find  the  rate  per  cent.  What  will  be  the 
ratio  oltlic  discount  to  the  interest  for  two  years'? 

29-  It  the  true  discount  for  6  months  is  $10,  and 
the  bank  discount  $11  for  the  same  time,  find  the  rate 
]>«'r  cent,  and  the  amount  of  the  note. 

30-  Find  the  rate  per  cent,  and  the  time,  if  tlio 
bank  discount  of  a  note  of  $120  is  $8.10,  the  rate  per 
cent,  being  equal  to  the  number  of  months  for  which 
the  not«  was  druwn. 
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^Jq  of  principal: 
At  1  |>cj  cent.  \hjv  auuuin,  the  int.  for  1 
mouth  wnuU  bo  ^j'q^,  .*.  at  9  per  cent.  ik?i 
annum,  the  interf:st  for  9  months  would  be 
iSiu*      '^''^'   **^  !"*^'  cent,  for  9  months. 

31.  If  $13  is  the  bank  discount  on  a  note  of  §05  for 
8  months,  wliat  would  be  the  true  discount  on  the 
*imo  note  for  1  year*? 

32.  The  simple  intciest  on  a  sum  of  money,  for  a 
certain  time  and  rate  ia  $150,  and  the  true  discount  is 
$120:  find  the  sum  of  money. 

33.  I  lent  a  man  §100  for  the  year  1877,  and  at 
the  end  of  tlie  year  he  returned  it,  anl  lent  me  §100 
for  the  year  1878,  expecting  neither  of  us  would  have 
any  advantage  over  the  other.  How  much  better  oil 
would  I  be  at  the  end  of  1878  if  I  had  invested  my 
$100  mon*3y  being  worth  10  i>er  cent.1 

34-  I  have  a  §50  note  due  in  G  years,  not  bearing 
interest :  what  would  I  get  for  it  at  tlio  bank,  dis- 
counted at.  10  per  cent.1 

35-  I  have  two  notes  (1  year  to  luii)  which  are 
worth  §38,  the  ouc  I  get  discounted  at  a  bank,  the 
f»ther  by  true  discount;  the  whole  discount  paid  is 
§7,  rate  in  both  cases  20  per  cent.:  lind  the  fiice  of 
the  note  di.sconnted  at  the  bank. 

Sol. — Interest  =  I  liscount  =  J  :  bank  dis- 
count on  both  notes  would  have  beea  |  of 
§38  =$7|;  $7J-§7  =|  loss:  §1  gives 
loss  of  i  -  J=  ^jj.  What  will  give  loss  of 
${  t  J  -H  5*5  =  $18  =  amount  of  note  on 
which  true  discount  was  taken  .  *.  3ti  -  18  = 
$20  =  do.  bunk  discount. 
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35«.  I  hixd  two  notes  (15  months  to  rnn)  amount- 
ing to  $210  ;  both  are  discounted  at  10  per  cent.,  one 
at  bank  discount,  the  other  at  true  discount — the  en- 
tire discount  being  $25  :  find  the  face  of  tlie  note  on 
which  true  discount  was  allowed. 

36.  Tiie  interest  on  a  certain  sum  for  a  certain 
time  is  j\  of  the  principal  :  what  fraction  of  the 
principal  is  the  discount  for  the  same  time  and  rate? 

37-  The  interest  is  |  of  the  principal,  and  the  dif- 
ference between  the  interest  and  discount  is  ^8  :  find 
the  principal. 

38-  The  interest  is  $5,  the  discount  for  same  time 
and  rate  is  $4  :  what  is  the  sum  1 

39-  Jii  what  time,  at  8  per  cent,  simple  interest, 
will  the  amount  be  14  of  the  principal  ? 

40-  The  discount  on  a  certain  sum  for  -jwo  years  is 
$2y®j-,  and  the  interest  for  the  same  time  and  rate  is 
$3  :  find  sum  and  rate  per  cent. 

41-  The  interest  is  $40,  and  the  interest  on  the 
discount  for  same  time  and  rate  is  $3,^^  :  find  the 
discount. 

42-  Tiie  interest  is  $2,  and  the  difference  bo^^woon 
the  interest  and  discount  is  IGj  cents :  find  the 
principal. 

^:>Z.— $2-$J  =  $y  =  discount  and  $J  is  in- 
terest on  'g'  .*.  interest  is  J  -r-  y  =  j\  of 
principal  .-.  $2  X  U  =  22,  the  required 
])rinci|»al. 

43-  $200  lias  $40  r.'i-  its  interest:  find  discount 
for  same  time  and  rate. 

44    A  horse  that  cost  $00  is  ofl'ered  for  sale  on  a 
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credit  of  12  montliR  :  what  pi  ice  Hhotild  the  seller 
aak  HO  tliut  ho  may  fall  9j',-  per  cent,  of  his  asking 
price  and  still  have  11 J  per  cent,  profit,  money  being 
worth  10  iK3r  cent.1 

45.  A  man  bought  an  article  for  $106  on  12 
months'  credit  and  sold  it  on  9  months'  credit,  so  as  to 
neither  gain  nor  lose :  find  his  selling  price,  money 
being  worth  6  per  cent. 

46.  A  note  drawn  at  9  months  at  8  per  cent,  in- 
terest, is  discounted  at  a  bank  6  months  before 
maturity  :  what  fraction  of  the  face  of  the  note  must 
the  bank  give  for  it  to  make  1 0  per  cent,  on  its  money  1 

Sol. — At  8   per  cent  for  9   months  the  note 
will  amount  to  ^§  of  its  face,  banker  is  to 
make  ^*q  of  his  outlay  in  6  month 
of  outlay  =  JJ  of  face  of  note,  and  oiiiuiy=i 
gP.  of  y  =  jj§  of  face  of  note. 

47.  A  note  of  8200  drawn  for  six  months  at  8  per 
cent,  per  annum  is  discounted  by  a  broker  4  months 
before  it  is  due  :  what  must  the  broker  pay  for  it  in 
order  to  make  1 2  per  cent,  per  annum  on  his  money  1 


CHAPTER  IL 


VARIOUS  RULES. 

Section  I. — Ratio  and  Proportion. 
Examples. — 17. 
1,  What  part  of  4  is  2  ? 

Sol.— I  is  J  of  4.-.  2  is  2Xj=J=!.  In  this 
case  ^,  that  is,  the  quotient  of  2  hy  4,  is  called 
ihe  ratio  of  2  to  4,  which  is  sometimes 
written  2 :  4. 


RATIO    AND  PROPORTION.  19 

2.  What  is  the  ratio  of  3  to  6  ?  4  to  6 1  9  to  12  ^ 
$10  to  $121     600  to  800] 

3.  What  part  of  |  is  |- 1 

Sol—i=}%  and  f  =j§,  and  the  ratio  of  10 
units  of  any  kind  to  1 2  units  of  the  same  kind 
is  io=|=:|-s-i,  as  in  the  former  case. 

4.  What  is  the  ratio  of  f  to  4  ■?  ^  to  j%  1     f  to  f  ? 

5.  What  is  the  ratio  of  2^  to  3  ?  3  J  to  2^  ]  |  to 
21     6  to  I  ] 

6.  What  is  the  ratio  of  S5  to  $25  1  3s.  6d.  to  26-. 
9(11     1  bush.  1  pk.  to  12qts.? 

7.  What  is  the  ratio  of  1ft.  6in.  to  H  yds.  1  of 
4}  acres  to  J  of  3  J  acres  1 

8.  Compare  the  rates  at  which  two  men  travel  pep 
hour,  one  of  whom  goes  2^  miles  in  one  hour,  the  other 
3  J  miles  in  one  hour. 

9.  One  steamer  makes  8^  miles  in  40  minutes,  and 
a  second  makes  9  miles  in  45  minutes  :  compare  their 
rates  per  hour. 

10.  To  what  number  has  6  the  same  ratio  that  3 
has  to  21 1 

M. — 3:21=3j3j-=^,  so  the  question  really  is — 
Of  what  number  is  6  the  4  1  6  is  4  of  42 
.  • ,  3  to  21  has  the  same  ratio  that  6  has  to  42. 
(A^'ote  thai  42=2_i  x^  .  7  ^g  ^^^^^  ^^^  ''fourth 
proportional"  to  the  other  three.  Let 
teacher  show  relation  between  extremes  and 
means.)    , 

11.  To  wh?t  has  7  the  same  ratio  that  4  has  to  32 1 

12.  To  what  has  ■},  the  same  ratio  tliat  2  has  to  4  ? 
13'   Five  siiillings  has  to  7s.  Qd.  the  same  ratio  that 

$8  him  to  what  1 
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)atio 

that  3 

nntn  Ikus  to  live  nun  ] 

16. 

To  what  )•-  » 

"•••"  ♦' :"  -irne  ratio 

1 

.  A  l. 

hua  to  21  oz.  ? 

16. 

Compound  tiie  ratio  3 ;  4  and  8 ! 

12. 

5oZ.— 3:4=5; 

8:12=-,8jj  and 

? 

X  ,% 

=  -?i! 

=24;  48  (or  =1;2),  what  is  the  ratio  com- 
pounded of  tho  two  given  ratios  1 

17.  Compound  the  ratios  4 1 5  and  7 ;  8 ;  also  J 
and  !;. 

18.  The  ratio  of  A:  Bis  3:4,  and  of  B:Citi8  4:5; 
find  the  ratio  of  A:C. 

19.  One  milkman  adds  3  pints  of  w;tter  to  evoiy  1^ 
gallon    of  milk,  another   adds    5  pints    to  every  2k 
gallons :  compare  the  quantity  of  water  in  tl 
samples  of  milk. 

20.  The  ratio  of  A:B  is  h  of  B:C  3:4,  of  A:D 
4:5:  find  the  ratio  of  A :  D. 

21-  If  4  melons  are  worth  1 2  oranges,  and  5  oranges 
are  worth  15  cents,  how  many  cents  are  12  melons 
worth  1 

22*  What  number  bears  to  6  tlie  same  ratio  that  6 
bears  to  0  ? 

SoL—Q:9=j  .'.  the  required  no.^J  of  G=4. 

We  have  then  9 : 6 : :  G ;  4. 
Note. — Six  is  called  the  "  mean  proportional  ' 
between  9  and  4 :6« =449  .-.0-^1/4X9. 
23.  Find  the  mean  proportionals  between  8  and  2, 
4  and  IG,  Sand  20,9  and  16. 
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Examples. — 18, 

1,  If  5  acres  cost  $75,  what  will  8  acres  cost] 

To  the  cost  of  8  acres  $75  will  have  iho  ra  tio 
of  5l8  ;  i.e.,  |  of  some  number  is  75,  what  is 
the  number]  |  is  75,  ^  is  15,  and  |  is 
8X15=120. 

2.  Ten  pounds  of  sugar  cost  95  cents  :  what  will  8 
cost  1 

3-  A  man  digs  a  ditch  in  20  days,  working  10  hours 
a  da}"- :  how  long  will  it  take  him  if  he  works  8  hours 
a  day  1 

4-  It  costs  $60  to  carpet  a  room  15  feet  Avide,  and  18 
feet  long  :  how  much  would  it  cost  if  the  room  were 
16  ft.  6  in.  longi 

5.  John  earns  $7  as  often  as  James  earns  $10J  : 
wlien  James  has  earned  §52^  how  much  has  John 
earned  ] 

6.  If  I  of  a  yard  of  cloth  co«t  $|,  how  much  will  1 J 
yds.  cost  1 

7.  Two  ]>ersons  travel  lowaids  each  other;  the  first 
travels  6  miles  while  the  second  travels  5  :  wiien  they 
meet  it  is  found  that  the  lirst  has  travelled  51  miles  : 
how  far  were  they  apart  when  they  started  ? 

8.  If  5  men  receive  $75  wages  in  10  days,  liow 
much  would  15  men  receive  in  40  days  at  the  same 
rate] 

/SV.  —  In  10  days  15  men  would  receive  -^-X 
75==$225.*.  in  40  days  15  men  would  ro- 
ceivc  4X225=8900. 
9-   Tf  $150  gain  $12  in  12  months,  how  long  will  it 
Uke  ;ipGUO  Logaiii  Jipic5 1 
4 
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10.  If  6  homM  eat  9  tons  of  hay  in  8  montlis,  how 
many  tons  would  f)  horses  eat  in  12  months  ? 

Sol. — In   12  months  6  horses  would  eat   13 i 
tons  .  • .  5  would  eat  J  or  13J  =  Y  =  1  H» 

11.  If  the  freight  on  8  cwt.  for  36  miles  is  $8, 
what  would  it  bo  for  20  cwt.,  18  miles,  at  the  same 
rate? 

12.  If  12  oz.  of  bread  can  be  bought  for  6  cents 
when  flour  is  $6  a  barrel :  how  much  should  be  bought 
for  8  cents  \Yhen  flour  is  $4  a  barrel  ? 

13.  How  many  men  in  six  days  of  10  hours  each 
can  earn. as  much  as  6  men  in  20  days  of  8  hours 
each  ? 

14.  If  4  men  can  do  a  work  in  6  days,  in  what 
time  will  it  be  completed  if  they  receive  the  assistance 
of  10  men,  when  one-fourth  of  the  work  is  done  ? 

15.  If  6  men  can  do  the  work  of  18  women,  and  2 
women  can  do  the  work  of  3  boys,  how  many  men 
can  do  the  work  of  36  boys  ? 

So/.— It  will  take  ^   x  2=24   women   .-.    it 
will  take  f|x6=8  men. 

16.  How  many  sheep  can  you  buy  for  3  horses,  if 
10  cows  are  worth  5  horses,  and  6  sheep  are  worth  2 
cows  ? 

17.  How  many  oranges  can  you  buy  for  20  cents, 
if  4  oninges  are  worth  8  apples,  and  6  ap[)le3  are 
worth  12  cents  ? 

18.  If  5  ll>s.  of  cheese  are  equal  in  value  to  2  lbs. 
of  butter,  and  6  lbs.  of  butter  to  2  bushels  of  oat,s, 
how  many  lbs.  of  cheese  will  pay  for  8  bushels  of  oats? 

19.  If  9  men  build  10   rods    of    wall  in  8  days,  in 


I 
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what  time  can  20  rods  be  built,  if  §  of  their  number 
leave  when  the  work  is  half  done! 


Section  II.— Proportional  Parts. 


Examples. — 19. 

1.  DivMe  f  35  into  two  parts  which  shall  be  in  tlie 
ratio  of  2:3. 

Sol. — 5  thus  fHvided  would  give  the  numbers 
2  and  3  .•.  35  thus  divided  would  give  the 
numbers  7X2  and  7x3,  or  U  and  21. 

2.  Divide  21  acres  between  A  and  B  in  the  ratio 
of  3  :  4. 

Sol— or  7  acres  A  gets  3  and  B  4  .-.  A  is  to 
get  I  of  the  wliole,  and  B  4  of  the  whole,  or 
9  and  12  respectively. 

3.  Divide  48  into  two  parts  which  shall  have  the 
ratio  5  :  7. 

4.  Divide  144  into  parts  which  shall  be  as  3  :  5, 
as  4  :  5,  as  5  :  7,  as  7  :  11,  as  11  ;  13. 

6.  Divide  $70  between  Harry  and  Willie,  so  that 
as  often  as  Harry  gets  $4  Willie  may  receive  $3. 

6.  $45  is  divided  between  two  boys,  so  that  as  often 
us  the  first  gets  JjJ  the  second  gets  $|  :  find  their 
chares. 

7.  CO  apples  are  divided  among  three  boys,  so  that 
their  shares  may  be  in  proportion  to  3,  4,  5. 

Sol. — Of  12  the  first  would  get  3,  the  second 
4,  and  the  third  5  .*.  of  GO  the  first  would 
get  5X3,   tlie  second   5X4,   and   the  thiid 

&xry. 
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4.7.  ^  of  the  time  past  noon  is  4  of  the  time  till 
midnight:  what  o'clock  is  it? 

Sol. — Time  from  noon  till  miclnight=12  hours 

.«.  Divide   12   in  ratio  of  J  :  ^,  i.e.,  5  :  3. 
Or,  i  of  time  past  noon=:J  time  till  midnight. 
.*.  time  pastnoon=  |time  till  midnight,  &c. 

18.  Wliat  o'clock  is  it  when  the  time  past  noon  is 
j  of  the  time  till  midnight  ? 

19.  A's  fortune  added  to  J  of  B's  eqr.als  82,000  ; 
and  A's  is  to  B's  as  3  :  4 :  find  tho  fortune  of  each. 

20-  I  bought  two  lots,  the  prices  of  which  were  as 
9:8;  J  of  price  of  first  lot  added  to  \  of  that  of 
ceccnd  equals  ^500  :  find  the  price  of  each, 
for  2\  years  at  1\  per  cent.  :  find  the  fice  ? 

Examples. — 20. 

1.  John's  age  being  doubled,  and  increased  by  ^ 
of  his  age  -|-  10  years,  equals  50  :  how  old  is  he  1 

2.  John's  age  is  to  Richard's  in  the  ratio  of  J  to 
1^,  and  the  sum  of  their  ages  is  32  :  find  the  age  of 
each. 

3.  What  number  is  that  which  being  increased  by 
the  difference  between  its  fourth  and  fifth  parts, 
equals  42  ?  .  ' 

4.  The  sum  of  two  numbei*s  is  22,  and  §■  of  the 
first  equals  ^  of  the  second:  find  the  numbers. 

Sol— The  first  =  *  ^  J  ^  o   ^f  second. 
.*.  second  -f  -J  of  second  =   y^  of  second 
c  22,  and  second  is  10,  first  12. 

5.  Mary  gave  -J  of  her  money  in  charity,  saved  ^ 
a«  much  as  she  had  given  away,  and  then  had  ^GO : 
how  much  had  slic  at  first  ? 
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6.  A,  B,  and  C  are  worth  together  ?.1  800:  A  ?« 
wonh  )j   as  much  as  B,  and  C  i  us  much  uh 

much  is  each  worth  ? 

7.  $500  is  divided  among  4  men  ;  the  first  has  ^  as 
much  as  the  second,  the  second  ^  as  much  as  the 
tliird,  and  the  third  §  as  much  us  the  fourth  :  how 
much  docs  each  roceive  ? 

8.  Find  two  numbers  whose  sum  is  121,  and  which 
have  the  ratio  of  f  :  J. 

9.  A  boy  spent  J  of  his  money,  and  then  found  §  1 .5 
was  ^  of  what  he  had  remaining :  how  much  had  ho 
at  first  ? 

Sol.  {  spent  .-.  J  left;  |  of  this  =  |  =  $15. 
.-.  $40  at  tirst. 

10.  If  f  of  a  number  be  multiplied  by  2i,  and  70 
be  taken  from  the  product,  the  result  is  ^  the  number : 
find  the  number. 

11.  A  horse  and  harness  cost  $150,  and  J  of  the  cosi 
of  the  horse  was  3^  times  the  cost  of  the  harness :  find 
the  cost  of  each. 

12.  A  calf,  a  cow,  and  a  colt  were  sold  for  $110, 
the  colt  brought  $15  less  than  the  cow,  and  the  calf 
$25  less  than  the  colt :  what  did  each  bring  ? 

J^l. — Colt  brought  $15  less  than  the  cow,  and 
the  calf  $25  less  than  the  colt,  i.e.y  $40  less 
than  the  cow  .•.  3  times  price  of  cow,  less 
$55  =  $110;  and  3  times  price  =  $110 -f 
$55  =  $165,  &c. 

13.  Divide  200  into  three  such  parts  that  the 
second  shall  be  4  times  the  first,  and  the  third  5  timefl 
the  second. 
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14-  Two  fiirmers  have  165  slieep ;  one  has  5  less 
tlian  3J  times  what  the  other  ha«  :  how  many  has 
each  ? 

15.  I  sold  I  of  my  farm,  afterwards  bought  40 
acres,  and  had  then  130  acres  :  how  much  had  I  at 
fii-sf? 

16.  Tliree  lots  cost  $500,  the  second  cost  $50  more 
than  the  first,  and  the  third  $100  more  than  th« 
becond  :  find  the  cost  of  each. 

17.  Find  two  numbers  whose  difi'erence  is  20,  and 
which  have  the  ratio  5  ;  4. 

JSoL — The  less  is  plainly  J  of  greater  .*.  differ- 
ence =  I  of  greater  :=  20  and  greater  = 
100. 

18.  My  ^ge  now  is  to  my  age  10  years  ago  as  9  :  7  : 
find  my  present  age. 

19.  A  cow  and  a  horse  cost  $165  ;  the  cow  cost  $10 
less  than  t  of  what  the  horse  cost :  iind  the  cost  of 
each.  * 

20.  Divide  324  into  3  such  parts  that  J  of  the  first 
shall  be  twice  the  second,  and  -|  of  the  second  4  times 
the  third. 

21.  I  of  A's  age  4  years  ago  is  |  of  what  it  will  be 
4  years  hence  :  find  his  age. 


Section  III.— Partnership. 

Examples. — 21. 
1.  Three  partners  put  into  a  business,  $200,  $300, 
§100  •  they  gain  $1,350  :  how  should  this  be  divided? 
^/.~-$000  gains  $1350,  1  gains  1350-^li00== 
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$1}  .*.  tho  shares  are  20^  y  U,  300  X  1§ 
400  X  U  :  IC;  S300,  $4r)0,  8600  ;  Or  :— 
the  amounts  of  capital  arc  as  2,  3,  4  .*.  tho 
first  gets  I  of  the  gain,  the  second  j,  and  tho 
third  J. 
2.  A  owes  B  S200,  C  8300,  and  D  8400  ;  his  pi-o- 

|)Crty  is  worth  only  $450:   how  mucli    Ij   1),  C,   D^ 

each  receive  1 

3-  A,  B,  C,  lure  a  pasture  for  880 ;  A  put  in  one 

cow  5  months;   B  2  cows  3  months;    C  3   cows  3 

months  :  liow  mucli  should  each  pay  1 

Sol. — 1  cow  5  months  =  5  cows  for  1  month  ; 
2  cows  3  months  =  6  cows  for  1  month  ;  3 
cows  3  months  =  9  cows  for  1  month  .••  5, 
C,  9  are  tho  proportions  in  which  tho  cost 
must  be  paid  5  +  6  +  9  ==  20  .-.  ^^o  <^**  ^^> 
^%  of  80,  ^%  of  80,  or  $20,  $24,  and  S36,  aro 
tho  amounts. 
4.  Four  men  in  partnership  divirle  their  stock  into 

40  shares;  A  has  G  shares,  B  8,  C  12,  and  D  14; 

they  gain  $15,000  :  how  should  this  be  divided  1 

6.  A  and  B  arc  partners,  A  furnished  $500  for  6 
montlis  and  B  $7a0  for  8  months  ;  they  gain  $1500  • 
how  should  this  be  divideil  1 

6-  The  stock  or*  a  bank  is  divided  into  1-500  shares  J 
when  it  makes  a  dividend  of  $7,500,  how  mu<"h  does 
A  receive  who  owns  19  shares  1 

7.  A  puts  in  $250  for  6  months,  and  i.  c'm;  nn  4 
months ;  they  gain  $580  :  how  should  this  be  divided  ^ 

8.  A,  B,  C  form  a  partnei-ship ;  A  puts  in  |,  B  4. 

and  C  the  remainder:  C*s  gai,  '■     what  does 

each  of  the  othei-s  gain  ? 
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9.  A -and  B  are  partners,  A  })iit  in  -^t^  of  the  stock, 
and  B  the  remainder;  B's  gain  was  $1400  :  JBnd  A's. 

10.  A  and  B  are  partners,  A  puts  in  f  of  the  stock 
for  4  months,  and  B  the  remainder  for  3  months  : 
how  should  a  gain  of  $1700  be  divided  ? 

Sol. — I  for  4  months  =  "I  for  1  month,  and  ^ 
for  3  months ~-|  for  1  month  .*.  gain  is  to 
be  divided  in  rates  8:9;  $800,  $900 

11.  A  and  B  ship  a  cargo  of  coal  from  Pictou  to 
Montreal, agreeing  to  share  jjains  and  expenses  equally. 
A  paid  SSO  for  loading  and  freight.  The  coal  was  sold 
in  Montreal  for  $680.  B  had  previously  lent  A  $100 
to  purchase  coal,  and  he  also  owed  A  $20  on  a  previous 
shipment ;  how  should  the  proceeds  of  the  coal  ho 
divided  1 

12-  A  rented  a  house  for  one  year,  agrCt^'Ing  to  give 
$6  a  month,  and  pay  the  taxes  for  the  year;  he  ro. 
mained  in  the  house  3  months,  and  during  that  time 
paid  the  taxes.  If  the  rent  of  the  house  paid  the 
owhov  9  per  cent,  on  hh  money,  and  the  assessment 
in  the  locality  wvis  1 J  cenffe  on  the  dollar  :  what,  in 
ju3Hce,  sliould  A  pay  for  his  3  months  rent  1 

13-  Emich  anJ  Jones  hire  a  horse  for  ^5,  to  go 
fiom  Truro  to  Windsor,  a  distance  of  40  miles. 
Having  driven  10  niilesthey  took  up  Brown,  brought 
him  to  Windsor  and  back  to  where  they  found  him  : 
how  much  of  the  horse  hire  should  each  man  pay  1 

14«  A,  B,  and  C  are  partners,  whose  respective 
sliares  of  the  stock  are  as  1,  2,  and  3.  They  gain  $G00. 
If,  on  dividing  the  profits,  A  relinquish  his  part  cf 
the  gain,  how  much  will  each  of  the  others  receive 'i 
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15.  A  and  B  start   husinesB. 
montliH,  and  B  a  certain  sum    f'>i    two   luoiilliH,  lUuy 
gain  $44,  of  which  A  takes  $24  for  hiu  sliaie :  find  the 
sum  B  puis  in. 

SoZ.—A'b  stock  X  time=  30  x  4  =  120 ;  the 

gains  ai-e  as  24  :  20  ;  or  6  :  5  .*.  f  of  120  = 

product  of  B's  stock  by  time,  which  .*.  = 

$100  .-.  $100  -<-  2  =  $50,  B'b  stock. 

1(3.  An  oM  man  agreed  to  thresh  pease  for  r  far.i.cr 

and  take  the  tenth  l>iishel  for  his  pay  ;  the  farmer,  who 

could  thresh  ns  much  in  5  liours  as  tlie  eld  man  in 

7,  worked   with   him  :   what  bushul   of  tho  couibined 

threshing  should  the  old  man  getl 

17-  Two  men,  A  and  B,  rent  a  pasture  for  $21.50. 
A  put  in  2  cows,  and  B  3  horses.  Suppodng  a  horse  to 
eat  half  as  much  again  as  a  cow  in  the  same  time,  but 
the  cows  to  ]»e  on  the  grass  one-third  as  long  again  an 
the  horses,  find  what  each  man  should  pay. 

18-  A  and  B  invest  capital  in  the  proportion  of  1 ;  2, 
at  tlie  end  <if  2  months  th(^  each  withdraw  ^  the  aum 
invested,  tit  the  end  of  the  year  the  L::iiii  in  ibund  to  bf 
$210  :  liow  should  this  be  divided. 

19.  Three  men,  A,  B  and  C,  enter  into  partnership 
for  tl;e  purpose  of  renting  a  skating  rink  at  390.  A 
put  in  his  money  for  3  months,  B  his  for  1  montli,  and 
C  his  for  2  months.  The  earnings  of  the  rink  for  the 
season  being  divided,  A  got.  830,  B  $15,  and  C  $20; 
how  much  money  did  each  man  put  in  1 

20-  A  and  B  do  a  piece  of  work  fi)r  $16,  tliey  agree 
to  divide  the  money  in  proportion  to  their  ability  ^.f> 
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work,  which  is  as  1  to  2,  and  also  to  the  time  each 
worked  which  is  as  2  to  3  :  how  should  the  money  be 
divided  1 

21.  A  and  B  form  a  partnership  ;  A  puts  in  $200 
for  a  certain  time,  V>  $300  for  2  months,  B's  share  of 
the  gain  is  $150,  and  A's  $600  :  how  long  was  A's 
money  in  the  business  ? 

Sol. — A's  share  =  |  B's  .*.  A's  product  of 
stock  by  time  =  ^  of  300  X  3  =  800,  and 
800  -4-  200  =  4  =  A's  time. 

22.  A  and  B  are  partners  ;  A  puts  in  $150  for  6 
months,  and  B  $250  for  a  certain  time ;  the  profits  are 
divided  in  the  ratio  of  9  I  10:  find  the  time  B's  stock 
was  in. 

23.  A  and  B  are  partners ;  A  contributes  |  of  the 
joint  capital  for  6  months,  and  B  receives  /j  of  the 
gain  :   find  B's  time  of  investment. 

24-  How  much  co[)per  ore  was  raised  to  produce 
600  tons  of  metal,  allowing  |  of  the  ore  to  be  lost  in 
roasting,  and  J  of  the  remainder  in  smelting  1 

25.  In  what  proportion  must  water  be  mixed  with 
milk,  to  reduce  the  value  from  20  cents  a  gallon  to  16 
cents? 

S(A. — The  milk  in  the  mixture  is  worth  16  cts. 
.*.  there  must  be  ^J  (=  J)  of  gallon,  and 
lience  I  gallon  of  water  .*.  the  ratio  is  1  ;  4. 

26.  A  grocer  has  60  lbs.  of  mixture  of  coffee  and 
chicory,  the  former  to  tlie  latter  as  5  ;  1  :  how  much 
chicory  must  be  added  to  make  the  latio  4  ;  1  ? 
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Section  IV.— AUigatioa 


EXAMPLEK.  — 22. 

1.  A  milkman  sells  milk  at  IG  cents  a  gallon  :  in 
\\  hat  pioportion  must  he  add  water  so  as  to  reduce 
the  price  to  14  cents  a  gallon  "? 

Sol. — 1  gallon  milk  sold  at  14  cts.  gives  loss  2 
cts  ;  1  gallon  water  sold  at  i4  cts  gives  gain 
14  cts.  .•.  4  gal-  water  gives  gain  2  cts., 
which  balances  the  2  cts.  loss  .  • .  ratio  is  j  ; 
1,  or  1:7. 

2  How  much  water  per  gallon  must  be  added  to 
brandy  worth  $4  a  gallon,  to  reduce  the  price  to  $3  a 
gallon  t 

3.  In  what  proportion  must  wines  worth  10*.  and 
lis.  agallon  respectively,  be  mixed,  so  that  the  mixture 
may  be  woi-th  13*.  a  gallon  I 

Sol. — By  selling  1  gal.  lOs.  quality  at  13«.  there 
is  gain  of  Ss.  ;  by  selling  1  gal.  14*.  quality 
at  13*.  theic  is  loss  of  !«.,  and  3  oi*  latter 
gives  lobs  of  3*.,  which  balnnc^s  gain  ot  Ss. 
,*.  ratio  is  1  ;3. 

4.  How  much  wine  at  lis.  a  gallon  and  ISs  muftt 
be  taken  to  form  mixture  worth  lis.  i 

5.  How  much  sugar  at  6  cts.  and  10  cts.  per  lb. 
must  be  taken  to  form  a  mixture  worth  7  cts  1 

6.  How  ranch  chicory  at  10  cts.  a  lb  ,  and  coffee  at 
30  cts.,  must  be  taken  to  make  20  lbs.  worth  25  cents 
per  lb.  1 
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Sol. — Find  first  the  jyvoportiQU  in  wliicli  they 
are  to  be  mixed  ;  1  lb.  chicory  sold  at  25  cts. 
gives  gain  15  cts.,  1  lb.  coffee  sold  at  25  cts. 
gives  loss  5  cts.  Hence  3  lbs.  of  coffee  must 
be  taken  to  1  of  chicory  .*.  dividing;  20  lbs. 
(required  mixture),  in  ratio  of  1;3,  we  get 
5  lbs.  chicory  and  15  lbs.  coffee. 

7-  How  much  chicory  at  8  cts.  and  coffee  at  24  cts. 
must  be  mixed  to  get  40  lbs.  of  a  mixture  worth  22 
cents  a  pound  ? 

8-  How  much  sugar  at  6  cents  a  pound  must  be 
mixed  with  30  lbs.  at  10  cents  to  get  a  mixture  worth 
7  cts. ] 

Sol. — Find  first  the  prop,  in  mixture.     As  be- 
fore, this  will  be  found  to  be  3  lbs.  at  6  cts., 
and  1  lb.  at  10  cts.,  but  we  require  30  lbs.  at 
10  cts.  .'.  30X3=90  lbs.  at  6  cents. 
9.  How  much  water  must  be  mixed  with  10  gallons 
of  milk  worth  20  cts.  a  gallon,  to  get  a  mixture  worth 
18  cts.  a  gallon  1 

10-  How  much  sugar  at  6  cts.,  Sets,  and  10  cts.  per 
lb.  must  be  taken  to  form  a  mixture  worth  9  cts.  per  lb.  I 

Sol. —  1  lb.  of  6  ct.  sold  at  9,  gives  3  cts.  gain  ; 

1  lb.  8  ct.  sold  at  9  cts.  gives  1  ct.  gain — total 

gain,  4  cts. ;  1  lb.  10  ct.  sold  at  9  gives  1  ct. 

loss  .*.  4  at  10  gives   4  cts.  loss  to  hahuice  4 

cts.  gain,  and  proportions  are  1,  1,  4. 

11.  In  what  proportions  must  flour  wortli  2  cts.,  -^ 

C«a.«  5  cts.  f>er  lb.  respectively,  be  taken  so  us  to  get  a 

mTxturt!  worth  4  cts.  per  lb.  1 
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12-  In  what  proportions  must  wine  worth  10*., 
lin.,  ISs.  a  gallon,  be  taken  to  form  a  mixture  worth 
16«.  1 

13-  A  grocer  mixed  sugar  at  6  cts.  and  1 2  cts.,  and 
by  selling  the  mixture  at  8  cts.,  he  gained  25  per  cent, 
on  the  fii-st  kind,  and  33  J  per  cent  on  the  second  kind  : 
in  what  proportion  did  he  mix  them  1 

JSul.  —Six  cts. -|- 25  per  cent,  of  it=7J;  12  ctB.-f- 
33J  percent,  of  it=16  cts .  1  lb.  of  7^  sold 
at  8,  gains  J  ct.  :  1  lb.  of  16  sold  at  8  loses  8, 
.•.  ratio  is  8:J^=lt>:l. 
14. — A  grocer  mixed  coffee  at  20  cts.  a  lb»  with 
another  quality  worth  35  cts.  a  lb.,  and  by  selling  the 
mixture  at  30  cts.  a  lb.  he  gained  25  per  cent,  on  the 
former,  and  20  per  cent,  on  the  latter :  in  what  propor- 
tion did  he  mix  them  1 


Section  V.— Special  Methods. 

Examples. — 23. 

1.  Find  the  square  of  37. 

Sol.—^7z  (3  ten  -|-  7)  =^=  (by  actual  multipli- 
cation) 9  ten  2  -f  twice  7x3  ten  -f-  49  == 
90  ten  -f  i2  ten  -{-  4  ten  +  9  =  136  ten 
4-  9  =  1369. 

2.  Find  the  square  of  206  (=20  ;. 

^V.— 206  -  =  400  X  10  •  -i-  240  X  10  -f-  36 
=  4243  X  10  4-  6  ==  42,436. 
8.  Square  196         =  (20  ten  —  4). 

//o/.— (196)  '^=(20  ten— 4)  -  =  400  X  10^-^ 
160  X  10  -f  16  =  4,000  ten  —  ^-'^^  "n  — 
16  ==  3,840  ten  +  16  =  38,41 
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4.  Find  squares  of  116,  105,  195,  304,  299. 

6.  Write  down  the  squares  of  197,  711,  801,  795, 
497,  509;  805. 

Note. — When  the  number  is  less  than  100,  a  convenient 
rule,  derived  from  the  rule  for  squaring  as  above,  is  :  Add  the 
units  to  the  number,  multiply  by  the  teas,  and  add  the  square 
of  the  units,  e.g.: 

6.  Square  35. 

^W.— (35-f  5)  X  30  +  52  ==:1225. 

7.  Find  the  squares  of  25,  45,  65,  84,  85. 

8.  Find  the  squares  of  36,  39,  72,  85,  89. 

9.  Find  the  squares  of  69,  58,  23,  87,  61. 

10.  Square  8J. 

Sol.-(Si)  2_  (8+J)  2=  82+  2  Xh  X8  +J 
=  8-  +  one  X  8  -f  J  =  8  (8+1)  -f  J 
=  72i. 

11.  Find  the  squares  of  3J,  5 J,  7J,  101,  12 J. 

12.  Find  the  squares  of  14J,  19J,  24J,^29J.^ 

13.  Find  the  square  of  8J. 

Sol-{Si)  ^=  (8+i)  2=82  +  J  X  8  X  T'g= 
68J,. 

14.  Find  the  squares  of  4|,  6|,  10|,  12 J. 
Find  the  squares  of  3^,  5J,  20J,  16J,  14J. 

15.  Multiply  37  by  35  {I  e.  3  ten  +  7  by  3  ten  -f5). 
Hoi.  (3  ten   -f   7)  (3  ten  +  5)  =  90  ten  + 

(7-f5)  X  3  ten  +  35  =  90  ten  +  36  ten 
-f-  3  tens  +  5  =  129  ten  +  5  ::=  1,295. 

16-  Find  the  products  of  34  and  37,  32  and  39, 
i5  :.nd  47,  66  and  54,  63  and  67. 

17-  Find  the  product  of  6J  by  6f. 

^V.-6J  X  6J  =  (6  +  i)  (6  +  J)  =  6  -h  1 
X  6  4-  i  X  i  =  6  (1  -i-  6)  -f  -f3^  =  42  ,V 
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18.  Find   the   products  of  6 J  and  6 J,  7 J  and  7}, 
71  and  7J,  83  and  8;},  lOJ  and  lOJ. 

19.  Find  the  niimbur  of  square  rods  in  a  lot  which 
is  32  rods  square. 

20.  Find  the  cost  of  9J  lbs.  of  sugar  at  9^  cents 
per  lb. 

21.  What  will   5^   cords  of  wood  come  to  at  $5| 
per  cord  1 

22.  Find  the  cost  of  15  J  yards  of  print  at  15^  cte. 
per  yard. 

23.  What  will  5  J  yards  of  broadcloth  cost  at  $5.20 
a  yardt 


Examples. — 24, 

1.  Multiply  237  by  14. 

*SoI. — Multiply  each  figure  of  multiplicand  by 
the  units  of  multiplier,  and  add  the  figure 
to  the  riglit  of  the  one  multiplied :  4  X  7 
=  28,  write  down  8;4  X  3-|-  7(-f2 
carried)  =  21,  write  down  1  ;  4  X  2  -f  3  -|- 
2  (carried)  =  13,  write  down  3 ;  then  2  -f  1 
(carried)  =  3,  write  down  3  ,•.  product  is 
3,318. 

2.  Find  product  of  345  by  17,  39  by  19,  121  by  18. 
Write  down  product  of  632  by  15,  32,217  by  13, 
479,632  by  14,  215,762  by  18,  31,451  by  19,  3,474,263 
by  17. 

8.  Multiply  4,347  by  31. 

Sol. — Write  down  the  units  figure  of  multipli- 
cand ;  multiply  by  the  tens  of   the  multi« 

*  Kttles  deriyed  from  actual  multiplication. 
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plier,  adding  to  each  i-esult  the  figure  to  the 
left  of  the  one  multiplied,  e.g. :  Write  down 
7 ;  3  X  7  -f-  4  =  25,  write  down  5  ;  3  X 
4  -f-  3  -I-'  2  carried  =  1 7,  write  down  7 ;  3 
X  3  -{-  4  -f-  1  carried  =  14,  write  down  4; 
3  X  4  -|-  1  carried  =13,  write  down  3; 
-f  1  carried  =  1,  write  down  1  ,•.  product 
is  134,757. 

4.  Write  down  the  products  in  the  following 
cases:— 2357  X  31,  48765  X  41,  987643  X  51,  2131476 
by  91,  28745  by  101. 

5.  Write  down  4627143  X  71,  6219473  by  121, 
81974  X  118,  7648  X  125,  82143  X  99,  267  X  1001. 

6.  Simplify  352  —  252. 

SoL—Z5'^  —  252  =  (35  -f  25)  (35  —  25  =  60 
X  10  =  600. 

7.  Simplify  853— 65S  952  —  752,  652—352 
3122  —  3112,  6292  —  6212. 

8.  Write  down  the  results  in  the  following  cases : — 
72102,  72072, 13762—  13702^  13212—- 12212,  I6I92, 
—  16092,121052—120052,  (164369)2— (164119)2. 

9.  Find  the  price  of  288  yards  of  linen  at  O^d, 
per  yard. 

' Sol.— 28S  at  92  =  72  at  3^.  3d.  =  9  at  26s,  = 
£11  16». 

10.  Find  the  cost  of  512  yards  of  cotton  at  6 J 
cents. 

Sol— 512  at  6}  =  128  at  25  =  32  at  $1  =|32. 

11.  Find  cost  of  280  yards  at  6 J  cents  ;  376  yards 
at  7 1  cents. 

12-  Find  the  cost  oi  960  yards  of  dress  goods  at 
1*.  Zld. 
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18.  Find  the  cost  of  1,216  ynr.U  n^  .".^'7  7-^  v--^ 
at  is.  Aid. 

14.-  37i  lbs.  of  tea  at  40  cents  ;  9G  lbs.  at  3*.  4id. 

15.  Find  the  cost  of  230  vmkIs  of  r';.!,..,]!  n,  tweed 
at  80  cents  a  yard. 

16.  Bought  24  yards  of  silk  at  la.  G</.  sterling  a 
yard  :  find  tlie  cost  in  Canadian  curieii(;y,  tho  sLillin" 
sterling  being  worth  24J  cents. 

17-  Cost  in  Canadian  currency  of  3G0  yards  of 
cotton  at  6\d.  stg.  a  yard. 

18-  Find  the  cobt  in  Canadian  currency  of  128 
yards  of  dress  goods  at  1«.  9d.  stg.  a  yaid. 


Section  VI.— Mensuration. 


Examples. — 25. 

1.  A  board  is  15i  inches  wide  and  16  feet  Ions- 
how  many  square  feet  does  it  contain  1 

Sol — Area  =  length  x  breadth  =  1,''^  feet  x 
16=31   ^  16=  V   X  2  ==  20|  sq.  feet. 

Or:  Calculate  first  for  12  feet  long;  then 
a  board  15i  inches  wide  and  12  feet  Ion{j  = 
one  12  in.  wide  and  15 J  ft.  long=  15J  ft. 
Then  12  ft.  long  gives  15J  ft.  arc*.  16  ft, 
long  gives  J  more,  =  15J  -f-  J  of  15 J  =  15^ 

^    -f5J=20f. 

2.  Find  area  of  a  board  15  feet  long,  13  inches 
wide;  18  feet  long,  14  inches  wide;  14  feet  long,  16 J 
inches  wide. 

8>  How  much  lumber,  inch  measure,'  in  6  planks, 
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eacli    IS  J   inches  wide.   16   feet  long,   and  3  inches 
tliick  1 

Sol— 18^  in.  wide,  16  ft.  long  =  24|  (i.e.,  18J 

+  J  of  18 J)  long,  and  12  in.  (wide)  =  24 J 

ft.     This  X  bj  3  =  74  ft.  =  amt.  in  1  plank 

74  X  6  =  644  ft. 

4.  How  much  lumber  in  12  deals  18  feet  long,  15j 

inches  wide,  and  3  inches  thick  1 

6.  How  many  square  yards  in  the  floor  of  a  room 
17  feet  long  and  16  feet  wide,  and  what  will  it  cost 
to  carpet  it  at  $1.80  per  square  yard  1 

Sol. — Dimensions  are  5§  yds.,  5J  yds. ;  are  = 

5§  X  5J  =  25  +  5  +  I  =  30|  yds.,  which, 

at  $1.80,=  S54.40. 

6.  What  is  the  area  of  the  floor  of  a  room  16  ft.  6 

in.   square,  and  what  will  it  cost  to  carpet  it  with 

carpet  1  yd.  wide  and  $1.20  a  yard  ] 

7-  If  the  carpet  is  only  27  inches  wide,  what  will 
be  the  cost  in  last  question  1 

Sol. — No.  sq.  yds.  in  room  =  30J,  and  cost  = 
$36.30  when  carpet  is  1  yd.  wide ;  but  if 
carpet  is  \-fouHh  less  in  widtli,  the  cost  will 
be  l-third more  =  $3G.30-|-$12.10  ==$48.40 

8-  What  will  it  cost  to  carpet  a  room  23  ft.  long 
and  22  ft.  6  in.  wide,  with  carpet  27  in.  wide,  and 
costing  $1.35  ])er  yard  1 

9.  Hall  is  29  ft.  6  in.  by  11  ft.  3  in. ;  carpet  |  yd. 
wide,  and  90  cents  a  yard  :  find  cost. 

^o/.— Y  X  '4"  X  1=59  yds.,  which,  at  90 
cents  =  $53.10. 

10.  A  hall  is  10  yards  long  and  3   wide,  what  will 
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it  oost  to  carpet  it  with  carpet  27  inches  wide,  at 
$1.75  a  yarcU 

11.  If,  ill  last  question,  thecarpot  U  15  inches  wide, 
and  same  price  per  yard,  wl)at  wi;'  ist  bol 

Sol— 10  X  3  =  30  sq.  yiU.  ;  it   carpet  was  1 

yard  wide,  the  cost  would  be  30  X  IJ  = 

$52J,  but  it  is  l/ourth  more  .•.  the  quantity 

(and  cost)  will  be  l-Ji/th  less,  and  $5 2 J  — 

iof$52i=:$42. 

12    It  costs  §40  to  carpet  a  room  which  is  18  feet 

long  and   15   feet  wide :  what  would  have  been  the 

cost  if  it  had  been  18  feet  wide  1 

Sul. — 18  ft.  is  J  more  than  15  ft.  .•.  cost  would 
be  I  more  =  $40  -|-  ^  of  $40  =  S48. 

13.  If  in  last  example  the  room  had  been  a  yai-d 
longer  and  a  yard  wider,  what  would  have  been  the 
costi 

Sol — Square  yds.  =  30  ;  J  longer  would  make 
30  -|-  6  =  35,  and  ^  wider  would  make 
35  +  7  =  42  yds.,  which  will  cost  |  more 
than  30  yds.,  or  $5G. 

14.  What  would  have  been  the  cost  in  last  ex- 
ample, if  the  room  had  been  a  yard  longer,  and  u  yard 
less  in  breadth  1  If  it  bad  been  a  yard  shorter  as  well 
as  a  yard  narrower  ? 

15.  The  length  of  a  room  is  J  more  than  its 
breadth  ;  it  takes  30  square  yards  to  car])et  it :  find 
the  length  and  breadth. 

Sol—Langlh  =  J  of  breadth  .-.  length  X 
bi-cadth  =  I  of  square  of  breadth  =  30  yds., 
and  square  of  breadth  =  25  yds.  .•.  breadth 
s=  5  jda.,  length  6  yards. 
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16.  The  breadth  of  a  hall  is  |  of  its  length,  and  it 
costs  $25.60  to  cover  it  with  English  oil-cloth,  at 
$1.60  a  yard  :  find  the  length  and  breadth. 


r 


Examples. — 26. 

1.  Find  the  cost  of  papering  the  walls  of  a  room  16 
ft.  6  in.  long,  13  ft.  6  in.  wide,  and  10  ft.  6  in.  high, 
the  paper  being  27  inches  wide,  and  20  cts.  a  yard. 

Sol.— 2    X  5J  +  2   X  4i  =  20  (yds.)  =  clr 
cuit  of  room,  then  3J  X  20  =  70  yds. ;  if 
paper  were  a  yard  wide  it  would  cost  70  X 
20  =  $14.00,  but  it  is  \-fourtli  less  than  a 
yard  wide  .'.  cost  will  be  \-third  more  ;  ix, 
$4|  more  .-.  cost  =  $14  -f-  $4|,  =$18|. 

2.  A  room  is  18  ft.  9  in.  long,  12  ft.  9  in.  wide, 
and  10  ft.  high  :  what  will  it  cost  to  paint  its  walls  at 
22  cts.  a  yard,  allowing  6  square  yards  off  for  the 
evenings  I 

3.  It  costs  $28  to  paper  the  walls  of  a  room  15  ft, 
square,  with  paper  27  inches  wide,  and  30  cents  a 
yard  :  find  the  height  of  the  room. 

4.  A  school  room  is  30  ft.  wide,  and  36  feet  long, 
and  is  seated  for  60  pupils  ;  how  many  square  feet  are 
allowed,  on  the  average,  to  each  pupil  *? 

5.  If,  in  the  last  example,  the  room  is  12  feet  high  ; 
how  many  cubic  feet  of  space  is  allowed  each  pupill 

6.  A  rectangular  boiler  is  2  ft.  2  in.  long,  1  ft.  4 
in.  wide,  and  9  J  in.  deep:  how  many  gallons  will  it 
hold  if  a  pint  contains  34|  cubic  inches? 

Sol^2Q  X  16X  OJXiEi  =  12  X  9i  =  Ul 
pints  =  13Z  cral. 
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7.  A  i""""*^-  (>^ '^•Mjtpcr  1  ft.  4  in.  long,  10  in.  wide 
fi  k,  is  i(;]l((l  inio  a  slioot  2  ft.  6  in. 

Iohl;  . 

8 

witli  !  .irdi 

of  di^^iiiL,'   a  ci.sUaii  G  ft.    K-i 
in.  (It't'p  ] 

10.  Til-  ' ■''■'  ''' -'-  i-  to  its  breadth  as  4  I  3, 

its  luiL^'ht  ;iiiy  1,060  cubic  feet 

of  air  :    lluil  ii~  int  'oieadlh. 

tSul. — 1\....^.    .;  =  _■'  of  S(|uare    of  It*.-..]!])    x 

•      10=1080,  ana  :!  .1"  .^(Miarc  of  l.i  :  U8, 

.*.  square  of  breadtli  =  *^l  .*. ,  bit,aillL=:D. 

11.  Tlio  l('n"-ili  of  a  rouiii  wliicli  c  .11' .lins  -tT)  cubic 
yaiV!  ing 
9  ffi'L  :  iiiid  ilic  length  and  breudth. 

12  Find  the  value,  at  $3.50  u  cord,  of  a  pile  of 
wood  96  ft.  long  and  9  ft.  IplIi. 

Sol. — Pilr  is  12  <  ..id-s  long  and  2J  cords  high; 
2}  X  li'     1^7  cor.is— cost.  27  X  3^=:$94.50. 
13.    A  pile  (.f  v.(u,d    is    lL'8  ft.  long  and  7  ft.  high  : 
find  i'  '  '    ''  I. 


14 


.;  li- 


ft, hiuh,  i>  i  !  area  of 

ite  walls  is  oi)  \ariib:    1111. 1  iiir  itiiL,i;i    aiM  LUf^'^' 
Sol. — Length=:H    brt-adtli  .*.  circtiit   <:     . 
-=2  bica>ltli  4-  3  di).~''  ith,  and 

this  "^    ■■'  "  '    •       '    .   .  .'    .;.uv-.^    breadth 

■■=  li' .vh  —  'J,  ^ards. 
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15.  The  length  of  a  room  is  J  more  than  the 
breadth,  the  height  is  9  ft.  9  inches,  and  the  area  of 
the  walls  39  square  yards  :  find  the  length  and  breadth. 

16.  A  wall,  whose  height  is  4  times  its  thickness, 
and  whose  length  is  5  times  its  height,  contains  2,160 
cubic  feet :  find  the  dimensions  of  the  wall. 

17.  Find  the  area  of  a  circle  whose  diameter  is  7 
feet.     Nofe. — Area  of  circle=%^-  x  square  of  radius. 

Sol—  Radius=:|  .  ••  aiea=-2^2.  ^  A9_=^y.^2>bl. 
18-  What  is  the  area  of  a  circle  whose  radius  in  V 
feet  ]     1  ft.  9  inches  ?     ^  inches  1 

19.  Out  of  a  circular  plate  of  9  inches  radius,  is 
cut  a  concentric  circular  plate  of  radius  6  inches  :  find 
the  area  of  the  circular  ring  (annulus.) 

Sol—^^^-  (9+6)  (9— 6)==-\^  X  45=141|. 

20.  Find  the  area  of  a  circular  ring  whose  inner  and 
outer  diameters  are  10  and  4  respectively. 

21.  Find  the  number  of  cubic  inches  in  a  cylindrical 
vessel  whose  inner  diameter  is  8  inches,  and  height  7 
inches. 

22-  A  hollow  metallic  column  is  10  feet  long,  its 
diameter  is  10  inches,  and  its  thickness  3  inches:  find 
the  luimber  of  cubic  inches  of  metal. 

Sol. — Radii  5  in:  and  2  in:  .*.  area  of  circu- 
lar ring  of  section  of  column=^;y^  (5  +  2) 
(^_2)=66,  and.-.  66x120=7920  cubic 
inches. 

23-  An  iron  pipe  is  14  feet  1  >ng,  its  diameter  from 
outside  to  outside  is  8  inches,  and  the  thickness  is  2 
inc'ljes  :   find  the  quantity  of  metal  in  the  i)ipe. 

24.  Two  circular  plates  of  gold,  each  an  inch  thick, 
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and  of  diameters  6  inches  and  8  inches  resixjctively, 
are  melted  into  a  single  plate  of  same  thickness  :  find 
its  diameter. 

Sol. — Since  thickness  is  same,   the  square  of 

radius  of  new  plate  =3*-|-4'=25  .•.  radiua 

=5,  diameter  10. 

25.  Two  circles  have  radii  8  feet  and  6  feet  respec- 
tively :  find  the  radius  of  a  single  circle  equal  to 
both  in  area. 

26.  There  is  a  circular  annulus  of  gold  plate  1  inch 
thick,  whose  outer  and  inner  diameters  are  10  inches 
and  4  inches  resi)ectively ;  it  is  melted  into  a  single 
plate  of  gold  whose  diameter  is  14  inches:  find  its 
thickness. 

27.  If  the  radiua  of  the  silver  dollar  be  to  that  of 
the  half  dollar,  as  3  :  2,  compare  their  thicknesses. 

Sol — Their  values  are  proportional  to  their 

solid  contents,  let  t,  t,  be  the  thickness,  .*. 

8'  t      2 
solid  contents  are  proportional  to  2rp=j  •"• 

t      8 

-7=-the  required  ratio. 

28-  If  the  diameter  of  a  sovereign  be  to  that  of  a 
guinea  as  7  :  8,  find  the  ratio  of  their  thicknesses. 


CHAPTER  III. 
GENERAL  ANALYSIS 


Examples  27. 

1.  A  can  do  a  piece  of  work  in  J  of  a  day  and  B  in 
J  of  a  day  :  how  long  will  it  take  both  to  do  it  1 

Sol. — A  can  do  3  time.<»  the  work  in  1  day,  B 


\ 
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4  times  .  • .  both  can  do  7  times  the  work  in 
1  clay,  and  the  work  in  J^  of  a  day. 

2.  Two  pipes  can  fill  a  cistern  in  3  hours ;  one  of 
tliem  can  do  it  in  5  hours  :  how  long  will  it  take  the 
other  1 

Sol. — Both  can  fill  J  of  cistern  in  1  hour,  one 
can  fill  1  .*.  the  other  can  fill  J  —  i  = 
y^5  in  1  hour,  ajid  the  whole  in  7^^  hours. 

3.  If  2  men  can  reap  a  field  in  6  hours,  and  one  of 
them  can  do  it  in  10  hours,  how  long  will  it  take  the 
other  1 

4-  A  and  B  can  mow  a  field  in  2  hours,  B  and  0 
in  4  hours,  and  A  and  C  in  3  hours. 

Sol. — A's  work  per  hour  -j-  B's  =  J,  B's  -f- 
C's  =  J,  C's  -f-  A's  =  J  .-.  twice  (A's  -f 
B's  +  C's)  =  J  +  J  +  i  =  11,  and  As-f- 
B's+  C's=  i|,  but  As  -f-  B's=  J.-. 
C's  =  fl  -  J  =  3j'j  .  •.  C  in  24  days,  &c. 

5.  A  and  B  can  dig  a  cellar  in  6  days,  B  and  C  in 
12  days,  and  A  and  C  in  8  days;  how  long  would  it 
take  each  1 

6.  John  can  do  a  work  in  g  of  a  day  and  James  in 
J  of  a  day  :  how  long  would  it  take  them  both  to- 
gether 1 

7.  A  can  do  a  work  in  2  days,  B  in  3  days,  but 
with  the  aid  of  C  they  can  do  it  in  -j^  of  a  day  : 
how  long  would  it  take  C  alone  1 

8.  A  and  B  do  a  work  in  4  days ;  B  can  do  in  a 
day  only  |  as  much  as  A  :  how  long  would  it  take 
eacht 
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8ol. — B  in  1  day  does  |   as  much  as  A  .*.  in 

4  days  4  x   J  =  'j^  A's  work  in  1  day  .  . 

A   working  for  4  days  +   ^^  days  does  tic 

whole  work. 

0.  A  and  B  do  a  work  in  J  of  a  day,  A  does  per  day 

^  more  than  B  :  how  long  would  it  take  each  1 

10'  A  does  twice  as  much  work  as  B  in  a  given 
tiin*',  and  C  docs  ^  as  much  work  as  A  and  B  together, 
and  all  together  can  do  a  piece  of  work  in  2 4  days  : 
how  long  would  it  take  each  t 

Sol.—A.'s  work  per  day  -j-  B's  -f-  Cs  =  2 
B's  -I-  B's  -}-  4  B's  —  7  B's  work  per  day 
—  j'^g  of  work  .*.  B  in  18  days,  <kc. 

11.  A  does  2  as  much  work  as  B,  and  C  does  |  as 
much  as  A  and  B,  and  all  do  a  job  in  7  days :  find  the 
tinui  for  each. 

12.  Two  men  or  3  boys  can  do  a  work  in  J  of  a 
day  :  how  long  will  it  take  3  men  and  2  boys  to  do 
it? 

13-  To  do  a  piece  of  work  A  requires  twice  ....  ...._, 

as  B  and  C,  and  C  3  times  as  long  as  A  and  B  to. 
gether ;  they  all  together  do  a  piece  of  work  worth 
$120  :  how  should  the  money  be  divided  % 

SoI—B'b  work  per  day  -f  Cs  =  2  A's  .'.  4*8 

-f  B's  -f-  C's  =  3  A's  .•.  A  does  J  of  work 

and  is  entitled  to  $40.     So,  A's  -4-  B's  = 

8  Cs  .-.  A's  -f  B's  4-  Cs  ==  4  Cs,  C  docs 

\  «kc. 

14.  D  can  dig  a  ditch  in  9  days,  and  D  and  E  in  6 

days :  how  long  will  It  take  £  to  do  what  remains 

after  D  has  done  «  of  it  1 


GENERAL    ANALYSIS.  77 

15.  C  can  do  |  as  much  work  as  A  and  B  together, 
and  B  as  much  as  A  and  C  together  ;  they  all  together 
do  a  piece  of  work  worth  $110  :  how  much  should 
each  receive  1 


Examples. — 28. 
1.  At  what  time  after  3  o'clock  are  the  hour  and 
minute  hands  of  a  clock  together  1 

Sol — Minute  hand  gains  11  rounds  in  12 
hours  ;  at  3  o'clock,  hour  hand  is  J  round 
in  advance :  1  round  in  ||  hour,  .  • .  J 
round  in  J  X  f^r  =  jj  ^^^^^^'  P^st  3  o'clock. 

2-  What  time  after  15  minutes  past  7  will  the 
hands  of  a  clock  be  together  1 

3-  At  J  past  4  o'clock  how  many  minutes  will  elapse 
before  the  minute  hand  will  be  opposite  the  hour  hand  ] 

4-  What  is  the  first  time  after  8  o'clock  that  tlie 
hands  of  a  watch  will  be  five  minutes'  epace  apart  1 

6  At  a  J  to  4  o'clock  how  many  minutes  will  elapse 
before  the  minute  hand  is  three  hours'  space  in  advance 
of  tiie  hour  hand  ] 

6.   What  is  the  first  time  after  twelve  o'clock  that 
the  hands  of  a  clock  will  form  an  angle  of  120  degrees  ? 
7-  The  time  since  6  o'clock  is  ^  of  the  time  to  noon : 
what  o'clock  is  it  ] 

iSol. — Time  to  noon  -|-  ij  of  do.=-'<7^  of  do.  =6 
houi-s  .*.  j  of  do. = J  an  hour,  and  the  whole 
=7  X  i=3i  hours  . '.  8J  hours  a.m. 
8.  If  i  tlic  time  past  noon  is  equal  ^  of  the  time  to 
midnight,  find  the  time. 
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9.  Half  the  time  since  midnight  is  |  of  the  time  to 

10  o'clock  a.m.  :  what  o'clock  is  itt 

10.  A  clock  which  is  ii<]jlit  on  Mond  t;     .        n,  losea 
minutes  in  4  hours  :  what  is  the  true  time  when  it 

bhows  4  o'clock  ]).m.  on  Tunsday  1 

11.  What  is  the  hour  if  §  of  the  time  since  10 
o'clock  a.m.,  Is  the  time  to  3  o'clock  p.m.  ? 

12-  Supposing  the  minute  hand  of  a  clock  to  move 
from  light  to  left,  while  the  hour  hand  moves  in  the 
ordinary  way,  and  that  the  hands  are  together  ut  ;  -, 
\\  Imt  hour  will  they  indicate  when  they  are  next  to- 
-rthcr. 

13.  Find  the  time  when  1§  of  time  since  9  o'clock 
a.i '.  is  tlui  time  to  9  o'clock  p.m. 

14-  It  is  between  9  and  10  o'clock,  a  line  joining 
the  points  of  the  minute  and  the  hour  hand  forms  an 
isosceles  triangle  having  each  of  the  angles  at  the  base 
double  of  the  third  angle  :  find  the  time. 

15.  What  is  the  hour  when  J  the  time  since  6  p.m. 
is  ,',  of  the  time  since  midnight? 

16.  Two  watches  hang  side  by  side,  and  both  show 
1  '2  o'clock  at  the  time  of  observation  ;  one  keeps  correct 
time,  the  other  loses  10  minutes  in  12  houi-s  :  in  how 
many  hours  will  the  minute  hands  be  at  right  angles  to 
each  other] 

17.  There  is  a  mechanical  contrivance  resembling  a 
clock  ;  numbera  from  1  to  20  are  nuxvked  at  equal  in- 
tervals round  the  dial ;  the  hands  move  in  the  same 
direction,  one  passing  over  two  spaces  in  J  of  a  minute, 
wliilo  the  other  pa.sses  over  10.  If  the  hands  are 
placed  together  at  8,  \\  hat  number  will  they  indicate 
▼hen  they  aie  next  togeiLer  i 
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Examples. — 29. 

1.  Tlie  sum  of  2  numbers  is  40,  their  difierence  is 
8  :  find  the  numbers. 

Sol — The  less-j-the  less+8=2  times  less-(-8= 

40  .*.  less  16,  greater  24. 
I^^ote. — The  less=J  sum — J  the  difference ;  the 

greater=J-  the  sum-j-J  the  difference. 

2.  The  sum  of  two  numbers  is  25,  their  difference  is 
8  :  find  the  numbers. 

3.  The  sum  of  two  fractions  is  J,  their  difference  is 
^  :   find  them. 

4.  The  sum  of  two  mixed  numbers  is  8|,  their  dif- 
ference is  2J  :  find  them. 

6.  If  a  man  can  row  8  miles  per  hour  on  still  water, 
and  a  stream  flows  at  the  rate  of  4  miles  an  hour,  find 
the  sum  of  their  rates  per  hour. 

6.  If  a  man  can  row  7  miles  per  hour  on  still  water, 
and  a  stream  flows  at  the  rate  of  2  miles  per  hour, 
find  the  difference  of  their  rates  per  hour. 

7.  If  a  man  can  row  at  the  rate  of  7  miles  per  hour 
on  still  water,  and  starts  down  a  stream  flowing  at  tho 
rate  of  3  miles  per  hour,  how  far  down  the  stream  will 
he  go  in  1  hour? 

8.  If  a  man  can  row  at  the  rate  of  7  miles  per  hour 
on  still  water,  and  starts  up  a  stream  which  flows  at  the 
rate  of  3  miles  per  hour,  how  far  up  the  stream  can  he 
go  in  1  hour  1 

9.  If  the  sum  of  a  man's  and  a  stream's  rate  is  10 
miles  per  hour,  and  their  difference  is  4  miles  |)er  bour^ 
Qnd  their  ratc9. 
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10.  I^,  with  the  help  of  a  stream,  a  man  can  go  lU 
milos  down  in  1  hour,  and  when  the  stream  is  against 
liim  he  can  come  up  4  miles  per  hour,  find  their  rates 
per  liour. 

11.  A  man,  with  tlie  help  of  a  stream,  can  row  24 
miles  in  4  hours  :  find  the  sum  of  their  rates  per  hour. 

12.  A  man  rowing  against  a  stream  goes  from  A 
to  B,  a  distance  of  33  miles,  in  6  hours ;  find  the 
diflference  of  their  rates  per  hour. 

13.  A  man  can  row  8  miles  down  a  stream  in  1 
hour  and  20  minutes,  and  he  can  row  back  again  in 
2  hours  :  find  his  rate  per  hour  and  the  rate  of  the 
stream.     Ans.  5  and  1  miles. 

14.  If  a  man  can  row  down  a  stream  16  miles  at 
the  rate  of  8  miles  per  hour,  and  back  again  at  the 
rate  of  2  miles  per  hour,  compare  the  ratio  his  time 
coming  up  the  stream  bears  to  his  time  going  down 
the  stream,  with  the  ratio  the  sum  of  their  rates  per 
hour  bears  to  the  diflference  of  their  rates  per  hour. 

15-  A  man  can  row  down  a  stream  in  50  minut'is, 
and  back  again  in  70  minutes :  compare  his  rate  with 
the  rate  of  the  stream. 

16-  -'^  crew  can  row  up  a  .stream  a  certain  distance 
in  04  minutes,  and  back  again  in  60  minutes  :  deter, 
uiine  the  distance,  the  rate  of  the  stream  being  half  a 
mile  per  hour. 

Sol —Whole  distance  down  in  1  hour,  {J  of 
distance  uj)  in  1  hour  .'.  y*g  of  distance  =i 
2  rate  of  stream  =  1  mile,  and  distance  3b 
16  mile& 
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17-  A  man  rows  down  a  stream  and  back  again;  his 
rate  is  twice  that  of  the  stream  :  compare  hi^  rate 
goincf  down  with  his  rate  coming  up  again. 

18-  A  man  rows  down  a  stream  and  back  again, 
his  rate  is  3  times  that  of  the  stream  :  compare  the 
time  going  down  the  stream  with  the  time  coming  up 
again ;  and  what  part  of  the  whole  time  was  spent 
going  down  stream. 

19-  A  man  can  row  down  stream  a  certain  distance 
and  back  again  in  3  hours,  and  the  rate  of  the  stream 
is  half  his  rate  :  how  long  is  he  going  do^n,  and  liow 
long  coming  upl 

SoL — Rate  down  =  rate  of  stream  -f"  ^  ^'^^^ 
of  do.  =  3  times  rate  of  do.  Rate  tip  =—  2 
rate  of  stream  —  rate  of  do.  =  1  rate  of 
stream  .  • .  rates  are  3:1:  divide  3  hours  in 
this  ratio.     45  minutes,  2  hours  15  minutes. 

20-  A  man  can  row  6  miles  down  a  stream  and  up 
again  in  2  hours  40  minutes,  and  his  rate  of  rowing 
in  still  water  is  twice  as  great  as  tlie  rate  of  the 
stream  :  find  his  rate  of  rowing. 

21.  How  far  may  a  boat  whose  velocity  is  8  miles 
an  hour  in  still  water,  go  up  a  stream  whose  rate  is  4 
ixiiles  an  hour,  so  that  the  round  trip  may  take  only 
8  hours  1 


Examples. — 30. 
1.    A  merchant  sold  cloth  for  $2  a  yard,  and  lost 
>G  ;  had  he  sold  it  at  $4  a  yard  he  would  have  gained 
$18  :  how  many  yards  did  he  sell  1 
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Scl. — $2  more  on  a  yard  makes  a  total  differ- 
ence  of   1^6  4- $18  =824  .-.  24-1-2  =  12 
yai-ds. 
2.  A  boy  bought  some  peaches  for  3  cent^  each  . 
had  he  paid  6  cents  each,  they  would  have  coat  40 
cents  more  :  Iiow  many  did  he  buy  ? 

3-  A  train  moves  from  A  to  B  in  6  hours ;  if  it 
increases  its  speed  10  miles  per  hour  it  will  make  the 
distance  in  4  hours  :  find  the  distance. 

4.  A  and  B  walk  towards  each  other,  A  at  the  rate 
of  3  miles  an  hour,  and  B  at  the  rate  of  4^  miles  an 
hour  ;  when  they  meet  it  is  found  that  B  has  walked 
6  miles  more  than  A  :  find  their  distance  apart  when 
they  set  out. 

Sol,— In  a  dist.  of  4 J  -f  3  =  7J  miles  A  makes 
IJ  more  than  B.*.  he  makes  6  miles  more 
in  30  miles. 

6.  A  news-boy  bought  a  number  of  papera  at  2h 
cents  each,  and  had  5  cents  left ;  had  he  paid  3  cents 
each,  he  would  have  been  7  cents  short :  find  the 
number  of  papeiu 

6-  A  man's  board  was  75  cents  a  day,  and  his 
wages  $2.25  ;  at  the  end  of  40  days  he  had  $45  :  how 
many  days  was  he  idle  1 

7.  A  man  agrees  to  dig  a  well  for  $4  a  day,  on 
condition  that  he  should  forfeit  $5  for  every  idle  day  j 
he  finished  the  well  in  12  days,  and  received  $30: 
how  niiiny  4ays  was  he  idle? 

Sol.  — Had  he  worked  all  the  12  days  he  would 
<  ceived  $48;    but  he  received  only 
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$30. -.$48  — $30==:  $18  loss;  he  loses  $4 
-f  $5  =  $9  every  idle  day  .-.  $18  H-  9  =  2 
idle  days. 

8.  A  man  is  to  receive  $1.50  for  every  day  he 
works,  and  pay  for  every  idle  day  50  cents  for  board ; 
at  the  end  of  24  days  he  received  only  $24 ;  how 
many  days  did  he  work  ? 

9.  A.  man  received  $2.50  a  day  for  every  day  he 
worked,  and  paid  50  cents  for  every  idle  day  ;  at  the 
expiration  of  40  days  he  had  saved  $50  :  how  many 
days  was  he  idle  1 

10-  A  man  bought  a  number  of  sheep  for  $100 ; 

having  killed  8  of  them,  he  sold  |  of  the  remainder  at 

coot,  receiving  for  them  $40  :  how  many  did  he  buy  1 

Sol. — I    of  rem.    cost  $40  .*.  rem.  cost  $60, 

and  the  8  killed  must  .*.  have  cost  $100  — 

$60  =  $40,   or  $5   each.      100  -r-  5  =  20, 

number  bought. 

11.  A  man  bought  a  number  of  calves  for  $80  ;  he 
first  sold  5  of  them,  and  then  |  of  the  remainder  at 
cost  for  $40  :  how  many  did  he  buy  1 

12.  A  person  bought  a  quantity  of  Canadian  tweed 
for  $150 ;  after  cutting  off  6  yards,  he  sold  |  of  the 
remainder  for  $60  :  liow  many  yards  did  he  purchase  1 

13.  A  farmer  bought  a  number  of  sheep,  and  hav- 
ing killed  10  of  them,  he  sold,  at  cost,  -^q  of  tlie  re_ 
niainder  for  $294,  which  was  $186  less  than  the 
entire  lot  cost ;  how  many  did  he  buy  1 

14.  A  dog  killed  J-  of  A's  lambs ;  if  he  sells  the 
.  omaiuder  at  cost  he  will  receive  $120 ;  but  reserving 
iS,  and  selling  J  of  the  remainder  at  cost,  he  will  re- 

eive  $44  :  Jiow  many  had  he  at  first  I 
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15.  Wluii  Juhn  was  8  yeai-s  younger  bis  age  waa 
I  of  bia  present  age  :  how  old  is  he  1 


Examples. — 31. 

1.  If  20  lbs.  of  sea-water  contain  1  lb.  of  salt,  how 
much  fresli  water  must  be  added  so  that  6  lbs.  of  the 
now  mixture  may  contain  |  ft)  of  salt? 

Sol. — g  ft),  salt  in  every  6  lbs.  of  new  mixture 
.•.1  ft),  salt  in  every  30  ft)s.  of  ncv  mixtuie 
30  —  20  =  10  lbs.  fresh  water  added. 

2.  If  60  ft)S.  of  sea-water  contain  2  lbs.  of  salt,  how 
much  fresh  water  must  be  added  so  that  5  lbs.  of  new 
mixture  may  contain  J  lb.  of  salt 't 

8.  In    a  60-ounce  mixture  of  silver  I'per, 

there  are  4  oz.  of  cojiper  :  how  much  bilvci  must  !>♦* 
added  to  the  mixture  so  that  there  may  be  ^  oz.  oi 
copper  in  2  oz.  of  the  mixture  1 

4.  If  a  sample  of  alcohol  contains  80  parts  of  every 
hundred  pure  alcohol,  and  the  rest  water,  how  much 
water  must  be  added  so  that  the  new  mixture  shall 
contain  CO  parts  in  every  hundred  pure  alcohol  1 

Sol — 60  parts  alcohol  in  100  of  new  mixture  ; 
but  there  are  80  parts  in  all  .*.  if  60  p^rts 
be  found  in  100,  80  (which  =  CO  -|-  J  of 
CO)  will  be  found  in  100  -f-  J  of  100  =  133  J 
.».  33 J  parts  are  to  be  added. 

5.  How  much  water  added  to  alcohol  96  per  cent, 
strong;  will  reduce  it  to  80  per  cent,  strong  *? 

6.  In  a  drove  of  100  animals  consisting  of  horees 
and  cows,  the  latter  are  to  the  former  as  2:3:  how 
many  horses  must  be  sold  that  there  may  remain  4 
cows  to  5  liorMea  1 
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7.  In  a  mixture  of  120  S)s.  of  green  tea  and  black, 
tJie  quantity  of  green  is  to  that  of  black  as  3  :  5  : 
how  much  green  tea  must  be  added  so  as  to  make  the 
ratio  of  green  to  black  as  5  :  3  ? 

8.  How  much  water  added  to  25  gallons  ot  alcohol 
90  per  cent,  strong,  will  make  it  75  per  cent,  strong  ^ 

9.  If  62  lbs.  of  sea- water  contain  2  tt)s.  of  salt,  how 
much  salt  must  be  added  so  that  42  lbs.  of  sea-water 
will  contain  2  5)s.  of  salt? 

Sol. — In  given  mixture  there  are  GO  Bbs.  fresh 
-j-  2  of  salt ;  in  new  mixture  there  are  40 
lbs.  of  fresh  -j-  2  of  salt.     Then,  if  in  40  of 
fresh  there  are  2  of  salt,  in   60  of   fresh 
there  aro  3  of  salt  .•.  1  lb.  of  sa::;  is  to  be 
added. 
10-  If  75  lbs.  of  sea- water  contain  3  !bs.  of  salt,  how 
much  salt  must  be  added  so  that  10  lbs.  of  new  mix- 
ture will  contain  1  tt).  of  salt? 

"  11.  How  much  (weight)  of  fresh  water  must  be 
added  to  50  lbs.  of  brine^4  per  cent,  strong,  to  make 
the  mixture  3  per  cent,  strong? 

12.  How  much  alloy  added  to  9  oz.  of  gold  22 
caiuts  fine  will  make  18  carats  fine  1 

Sol. — |j  of  9  oz.  =  8J  oz.  of  pure  gold  and  J 
of  alloy  in  l^  case,  in  2'^  case  the  ratio  is 
18  :  6  =  3  :  1,  i.e.,  the  pure  gold  is  3  timea 
the  alloy  which  .  • .  =  8  J  -j-  3  =  -^L  =  2^ 
.  •.  2J  -  j  =  2  oz.  alloy  to  be  added. 

13.  How  much  alloy  added  to  6  oz.  of  gold  20 
carats  fine,  will  give  a  sample  16  caratg  fine) 
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14.  ^^  *  mixture  of  gold  and  silver  consisting  of 
50  oz.  there  are  three  oz.  of  silver:  how  much  gold 
musb  be  added  that  there  may  be  ^j'a  o^-  o^  silver  to  1 
oz.  of  gold  1 

15.  A  chemist  dissolved  3  oz.  of  a  salt  in  27  oz.  of 
water ;  but  when  his  ousistant  by  mistake  added  more 
water,  ho,  to  find  the  quantity  of  water  added, 
evaporated  1  oz.  of  the  new  mixture  and  found  -^  oz. 
of  the  salt :  how  much  water  had  been  added  by  the 
assistant  1 

16.  If  5  dwt.  of  gold  22  carats  fine  bo  mixed  with 

3  dwt.   14  carats  fine,   ascertain  the  fineness  of  the 
mixture. 

Sol— Fine  gold  in  1st  =  5  X  if  =  V^ 
2nd=3x?J=ij 
in  8  dwt.  =  y/  +  -Jf  =  >2V 
and  in  1  dwt.  =  ^|  .  •.  19  carats  fine. 

17.  If  8  oz.  of  gold  18  carats  fine  be   melted  with 

4  oz.   15   carats  fine,     what    is  the  fineness  of   the 
mixture  1 

18.  A  has  $40  in  gold  nrrri  silver ;  for  every  $3  in 
geld  he  has  $2  in  silver :  how  much  gold  must  be 
added  so  that  there  may  be  $3  of  silver  to  $9  of  gold  t 

19.  4J  dwt.  of  gold  18  carats  fine  are  melted  with 
3J  dwt.  22  carats  fine  :  how  tine  is  the  mixture  ? 

20-  If  one  gallon  of  alcohol  06  ))er  cent,  strong  is 
mixed  with  one  quart  81  per  cent,  strong,  how  strjng 
is  the  mixture  ] 

21.  How  much  alcohol  90  per  cent.  sti*ong  must  be 
mLved  with  4  gallons  75  per  cent,  strong,  to  mako 
the  mixluio  85  per  cent,  strung  ) 
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Sol— I  gallon  of  90  per  cent,  is  5  per  cent. 
stranger  than  gallon  of  new  mixture ;  1  gal- 
lon of  75  per  cent,  is  10  per  cent,  weaker 
than  gallon  of  new  mixture  .-.J  gallon  of 
75  per  cent,  compensates  for  1  gallon  of  95 
per  cent,  and  4  gallons  of  75  per  cent,  com- 
pensates for  8  gallons  of  95  per  cent.,  8  is 
.'.  the  number  required. 

22.  How  much  alcohol  96  per  cent,  strong  must 
be  mixed  with  8  gallons  60  per  cent,  strong  to  make 
mixture  80  per  cent,  strong  ? 

23.  How  many  dwt.  of  gold  15  carats  fine  must 
be  melted  with  15  dwt.  22  carats  fine,  to  make  a 
mixture  18  carats  fine? 

Examples. — 32. 
1.  Charles  is  16  years  old  and  Willie  is  7:  in  how 
many  years  will  Charles  be  twice  as  old  as  Willie  ? 

Sol~16  -7  =  9=:  difference  of  ages,  which 
is  constant.  At  the  required  time  C's  age  = 
2  times  Ws, .  •.  difference  of  ages  is  2  times 
W's  -  W's  =  Ws  =  9,  and  9  -  7  =  2,  the 
required  time. 

2.  John  is  28  years  old  and  Mary  8:  in  how  many 
years  will  John  be  3  times  as  old  as  Mary  ? 

3.  A  man  i.  40  years  old  and  his  son  20  years  : 
l^ow  long  since  tlio  father  was  6  times  as  old  as  the 
son  { 

^    '  ^  ^^  y^^i»-a  of  age  and  Harry  15  years  ; 

fcow  low^.  ,,^ee  Uurry  was  half  the  age  of  Charles. 
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5.  Mary  is  25  years  old  nnd  Susie  7  years  :  in  how 
many  years  will  Susie  be  J  as  old  as  Mary  1  J  as  c! 

6  A  man  is  48  yeara  old  and  his  son  is  16  yearti : 
wliat  was  the  man's  a^u  when  lie  was  9  times  as  old 
:i.s  his  son  1 

7.  Julia's  age  is  to  Mary's  as  3  to  2,  and  the  sum 
of  their  ages  is  25  yeai-s  :  in  how  long  will  Mary's 
age  be  to  Julia's  as  5  to  6,  and  what  will  then  be  the 
sum  of  their  agesi 

8-  Two-tliirds  of  John's  age  equals  J  of  William's, 
and  the  difference  between  their  ages  is    10  year 
how  long  since  John  was  3  times  as  old  as  William  t 
Sol.—^  of  J's  =    J  of  W's  age,  and  J's  =  J 
of  W's,  and  f  of  W's  —  W's  -  J  W's  =  10 
.-.  W's  age  =  50,  J's  =  60.    Also,  when  W. 
was  born  J.  was  10  yeai-s  old,  when  will  J. 
be  3  times  as  old  ?     3  W's  age  —  J's  age  = 
10  years  .*.  W's  age  =  5  years,  which  was 
60  —  5  =  45  years  ago. 
9.   Half  of  A's  age  equals  J  of  B's  age,  and  the  differ- 
cnce  of  their  ages  is  10  years  :  in  how  many  yeara  will 
J  of  A's  age  equal  J  of  B's. 

10-  Two-thirds  of  A's  age  equals  J  of  B's  age,  and 
the  sum  of  their  ages  is  68  years  :  how  long  since  §  of 
A's  age  equalled  |  of  B's  1 

11.  Mary  is  J^  as  old  as  her  aunt,  but  in  20  years 
she  will  bo  half  as  old  :  find  the  age  of  each. 

12.  A  man  is  twice  as  old  as  his  wife ;  16  years  ago 
he  was  3  times  as  old  :  11  nd  the  age  of  each. 

Sol. — Difference  of  ages=:2  wife's  age — witu  ^ 
age=:wife*s  age  (present) ;  also,  diflerence  of 


GENERAL    ANALYSI*.  89 

Ages=3  wife's  age — wife's  age=2  wife's  age 
(former) = wife's  present  age  .•.16  years  = 
wife's  former  age. 

13.  John  is  5  times  as  old  as  James,  but  in  8  years 
he  will  be  only  3  times  as  old  :  find  the  age  of  each. 

14.  When  A  married  he  was  three  times  as  old  as 
his  wife,  but  in  15  years  he  was  only  twice  as  old  :  find 
the  age  of  each  at  marriage. 

15.  Ten  years  ago  A  was  four  times  as  old  as  B,  now 
he  is  only  tmce  as  old  :  find  their  ages. 

16.  Two  trains  moving  in  the  same  direction  at 
rate  of  10  miles  an  hour,  pass  a  station,  one  54  min- 
utes behind  the  other  :  how  many  minutes  will  elapse 
before  the  forward  train  is  4  times  as  far  from  the 
station  as  the  other  1 


Examples. — 33. 
1.  How  far  may  a  person  go  in  a  stage  which  makes 
6  miles  an  hour,  so  that  by  walking  back  at  4  miles  an 
hour  he  may  be  gone  only  5  hours  1 

Sol. — He  goes  1  mile  in  J  hour ;  he  returns  1 
mile  in  J  hour  .  • ;  he  goes  aiid  returns  1  mile 
in  g+J=j2 ;  and  in  5  hours  he  goes  and 
returns  6-7-j2=12  miles. 
2-   How  far  may  a  person  ride  in  a  coach  at  the  rate 
f  10  miles  an  hour,  so  that  walking  back  at  5  miles 
:i  liour  he  may  be  gone  only  6  houi-s  1 
3.  How  far  uiay  I  sail  in  one  steamer  going  at  rate 
of  15  miles  an  hour,  so  that  returning  at  rate  of  12 
milee  an  hour  I  may  be  gene  but  d  hours  ] 
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4.  A  stpamer  wliose  rate  of  sailinff  is  12  miles  an 
hour,  descended  a  river  whose  current  is  4  miles  an 
liour,  and  returned ;  she  was  gone  6  hours :  how  far 
did  she  go  1 

6.  A  steamer  whose  speed  is  10 J  miles  an  hour, 

plies  between  two  cities  on   a   river  whose  velocity 

averages  3|  miles  an  hour  :  if  the  trip  down  and  up 

tokes  9  hours,  what  is  the  distance  betwcon  the  places  ? 

/So?.— Rate  dowo=l<^J-|-3i  =  14;  rate  up= 

lOJ — 3J=7  ;  then  divide  9  honi-s  in  ratio  of 

14 :  7=2 : 1  .  •.  3  hours  for  time  down,  and  6 

hours  for  time  up  =  42  miles  (see  on  Ques.  1). 

6.  A  boat  which  can  make  12  miles  an  hour,  takes 
12  houi-s  for  the  round  trip  on  a  river  wliose  current 
is  4  miles  an  hour  :  how  far  does  she  go  1 

7.  If  a  boat  whose  speed  is  15  miles  an  hour  is  3 
hours  making  a  trip  down  streau),  and  6  hours  in  re- 
turniug,  what  is  the  rate  of  the  stream  and  the  length 
of  the  trip  1 

8.  I  went  to  Niagara  (from  Toronto),  in  the  "  City 
of  Toronto,"  which  makes  14  miles  an  hour,  and  r- 
tumed  in  the  **  Rothesay,"  which  makes  16  miles  an 
hour,  and  the  round  trip  took  4  hours  and  50  minutes ; 
find  the  distance  between  Toronto  and  Niagara. 

9.  Six  men  hire  a  conveyance  for  a  certain  Rum. 
but  taking  in  two  more,  the  expense  to  each  was  r. 
iluced  by  50  cents :  what  was  paid  for  the  conveyance  | 

Sol. — Expense  to  1  is  diminished  50  cents  .• 
expense  to  6  is  diminished  6X  J=$3  which 
the^iropay,  then  1  pays  $1  J,  and*8xlj=$12 
whole  cost. 
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10-  Ten  men  hire  a  coach  for  a  certain  sum,  but 
taking  in  5  persons  more  the  expense  of  each  is  re- 
dd cod  20  cents :  what  did  the  coach  cost  them  ? 

11.  Five  men  hire  a  conveyance,  but  3  more  join 
them,  and  the  expense  of  each  was  reduced  $1.50  • 
what  was  paid  for  the  conveyance  1 

Bol. — 3  men  make  a  difference  of  $5  X  $1.50  = 
$7.60  .*.  1  man  makes  a  difference  of  $2.50 
and  8X2J  =  $20. 

12.  Three  persons  rented  a  church  pew,  and  ]>y 
taking  in  two  more,  tlie  expense  of  each  was  diminished 
$3  :  what  was  the  rent  of  the  pew  ] 

13.  Ten  men  chartered  a  boat,  but  2  of  them  failed 
to  pay,  and  the  expense  of  eacli  of  the  others  was  in- 
creased  $1.50  :  what  was  charged  for  the  boat? 

Wk  14.  John  bought  25  oranges  and  had  15  given  to 
^■|bim,  by  which  the  average  cost  was  reduced  1|  cent : 
^B-what  did  the  25  cost  ? 

^H  15.  A  news-boy  bought  20  papers,  but  losinn;  5  of 
^Hthem,  the  cost  of  each  was  increased  J  a  cent :  what 
^Bdid  he  pay  for  the  papers  ? 

^^  Examples. — 34. 

1.  There  is  a  fish  weighing  72  lbs. ;  his  head  weighs 
twice  as  much  as  his  tail,  and  his  body  weighs  as 
much  as  his  head  and  tail  together  :  find  the  weight 
of  each  part. 

Sol. — Head  =  2  X  weight  of  tail,  body  =  tail+head  =  3 

X weight  of  tail  .*.  head  -j-  body  -f-  tail  = 

whole  weight  =  6  X  weight  of  tail  =  72  .  • .  &c. 

2'  A  fish   weighs  64  lbs. ;  the  head  weighs  3  times 
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as  much  as  the  tail,  and  the  body  weiglis  uti  ;..... J.  as 
the  head  and  tail  together :  find  the  weight  of  each 
part. 

•8'  A  watch  and  .so;;!  are  worth  v....  \  ....;  cust  of 
the  seal  is  $8  less  than  20  per  cent,  of  the  cost  of  the 
watch  :  find  the  cost  of  each. 

4.  The  head  of  a  fish  is  four  feet  long,  the  tail  is  as 

long  OS  the  head  and  half  the  body,  and  the  body  is  as 

long  as  the  head  and  tail :  find  the  length  of  the  fish  1 

/So?.— Head  =  4  feet,  tiul  =  4  feet  +  J  body.'. 

body  =  J  body  +  8  feet .  •.  body  =  16  feet,  and 

32  =  whole  length. 

6.  The  head  of  a  fish  is  3  feet  long,  the  tail  is  as 

long  as  the  head  and  half  the  body,  and  the  body  is  as 

long  as  the  head  and  tail :  find  the  whole  length  of 

the  fish. 

6.  The  tail  of  a  pike  weighs  3  ounces,  the  head 
weighs  as  much  as  the  tail  and  ^  of  the  weight  of  the 
body,  and  tlie  body  weighs  twice  as  much  as  the  head 
and  tail :  find  the  weight  of  the  fish. 

7.  A  boy  spent  $15,  and  then  earned  J  as  much  as 
he  had  remaining,  and  then  found  he  had  J  as  mucli 
as  he  had  at  first :  how  much  had  he  at  first  ? 

SoJ. — Remainder  (after  spending  $15)-f-J  ot 
remainder  =  ^  of  remainder  =  J  he  had  at 
first .'.  I  of  remainder  =  I  what  he  had  at 
fii*st.*.  I  what  he  had  at  first  =  §15,  and 
whole  amount  =  $24. 

8.  A  man  spent  $22,  and  then  earned  J  of  what  hr 
had  left,  and  then  fuid  J  as  much  as  ho  had  at  first : 
how  much  had  he  at  first  ] 
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9.  A  boy  paid  out  40  cents,  and  afterwards  re- 
ceived 75  per  cent,  of  as  much  as  lie  had  remaining  • 
he  then  had  J  more  than  he  had  at  first :  how  much 
had  he  at  first "? 

10-  If  niy  age  4  years  hence  be  diminished  by  |-  of 
itself,  the  remainder  will  equal  |  of  my  age  6  years 
ago  :  find  my  age. 

11.  A  boy  went  to  a  store  and  spent  21  cents,  and 
then  borrowing  i  of  what  he  had  remaining,  had  J  as 
much  as  he  had  at  first :  how  much  had  he  at  first  1 

12-  A,  B,  and  G  live  together  for  a  certain  time ; 
A  and  B  pay  the  entire  expense  in  the  ratio  of  2  :  3  ; 
C  gives  $25  :  how  should  this  be  divided  between  A 
andB? 

13.  Suppose  that  for  every  4  cows  a  farmer  has,  he 
should  plow  an  acre  of  land,  and  allow  one  acre  of 
pasturage  for  every  2  cows  :  how  many  cows  could  he 
keep  on  18  acres'? 

Sol. — 4  cows  require  1  acre  plowed  land  .*.  1 
cow  requires  J  acre,  2  cows  require  1  aero 
pasture  .'.1  cow  requires  ^  acre  .*.  1  cow 
requires  J  acre  -j-  h  acre  =  f  acre  .•.  18 
acres  -=-  f  acre  =  24  =  number  cows. 

14.  A  farmer  has  to  plow  1  acre  for  evGry  3  cows 
kept,  and  keep  an  acre  of  pasturage  for  every  2  cows  : 
how  many  cows  can  be  kept  on  30  acres  ? 

15.  A  farmer  keeps  36  cows  on  30  acres  of  plowed 
and  pasture-land  ;  he  i)low8  one  acre  for  every  3  cows  : 
how  many  acres  of  pasture  must  ho  allow  for  4 
cows? 

16.  A  farmer  kcep»  48  cowa  on  14  acres  of  plowed 
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and  paatui*e-]and8 ;  be  reserved  1  acre  of  pasture  for 
every  6  cows :  Low  many  acres  will  he  plow  for  every 
IG  cows? 

Sol. — 6  cows  for  1  acre  pasture  .  •.  48  cows  for 

8  acres  ;  hence  6  acres  plowed  for  48,  and 

,•,2  acres  for  16  cows. 


Examples. — 36. 

1.  I  sold  goods  at  10  percent,  gain,  but  if  in-  >  ii<»'t 
cost  $100  more,  I  should  have  lost  10  per  cent,  by 
selling  as  I  did  :  find  the  cost  of  the  goods. 

Sol. — -^\  of  new  cost  =  |i  of  actual  cost. 
.•.  new  cost  =V  of  actual  cost. 
.«.  S100  =  |  of  actual  cost,  which  .-.  =$450. 

2.  Goods  were  sold  at  10  |>er  cent,  gain,  but  if  they 
had  cost  S60  more,  thei*e  would,  at  the  same  selling 
price,  have  been  10  per  cent,  loss  :  find  the  cost  of  the 
goods. 

3.  A  merchant  sold  goods  at  a  gain  of  20  per  cent. ; 
if  they  had  cost  SI 00  more,  the  same  selling  price 
would  have  entailed  a  loss  of  20  per  cent. :  what  did 
the  goods  cost  % 

4-  A  merchant  marked   cloth  to  make  a  profit,  es 
lie  suppo.sed,  of  20  per  cent.  ;  but  the  cloth  had  cost 
$3  a  yard  more  than  he  had  supposed,  and  he  therefore 
lost  25  per  cent. :  what  did  the  cloth  cost  per  yard  I 
Sol — J  actual  cost  sr=  «  supposed  cost. 
,•.  act\ial  cost  =^  g  supposed  cost. 
.».  $3  =  J  of  supposed  cost,  which  .*.  =^ 
$5,  and  So  -f  S3  =  $8,  actual  cost. 
5*  A  merchant  sold  goods  at  20  i^er  cent,  gain;  bui 
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if  they  had  cost  $150  less,  his  gain  at  the  same  selling 

«)rice  would  have  been   30  per  cent,  more :  find  the 

cost  of  the  goods. 

6.    I  sold  tea  at  a  gain  of  25  per  cent.  ;  if  it  had 

cost  10  cents  a  pound    less,   the   same  selling  price 

would  have  realized  50  per  cent,  gain  :  find  the  cost 

of  the  tea  per  pound. 

7-  Sold  tea  at  a  loss  of  20  per  cent.  ;  if  it  had  cost 

25  cents  a  pound  less,  the  same  selling  price  would 

have  gained  20  per  cent.  :  find  the  cost  of  the  tea  per 

pound. 

8.  If  an  article  had  cost  me  20  per  cent,  less,  the 

gain  would  have  been  30  per  cent,  mote  :  what  was 

the  gain  per  cent.  ? 

Sol — Taking  \-fifth  off  the  cost  price  (leav- 
ing the  same  selling  price)  would  give  the 
same  increase  in  the  percentage  as  adding 
\-fourth  to  the  selling  price  ;  then  \  of  sell- 
ing price  =  (by  question)  30  per  cent,  of 
cost .  •.  selling  price  =  120  per  cent,  of  cost ; 
and  gain  was  20  per  cent. 
4/r,  new  cost  is  80  per  cent,  of  the  old ;  to  sell 
at  old  cost  would  .  • .  give  a  profit  of  25  per 
cent,  on  new  cost  and  nothing  on  old ;  also, 
1  per  cent,  on  old  cost  represents  IJ  per 
cent,  on  new  cost,  i.e.,  every  1  per  cent,  on 
old  cost  represents  increase  of  \  per  cent* 
on  new  cost  .  • .  to  give  30  per  cent.  —  25 
per  cent.  =  5  per  cent,  we  should  reqttive 
d  -i-  J  s»  20  »  per  cent  on  old  oo«t. 
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9.  If  an  article  had  cost  mo  10  [»«•!  c<iit.  i«'ss,  the 
same  selling  price  would  have  brought  rae  12  per 
cent,  more  :  what  was  the  gain  per  cent  ? 

10.  If  the  cost  had  been  25  f)er  cent,  less,  the  gain, 
on  bume  selling  price,  would  have  been  16  i>er  cent, 
more  :  find  the  gain  per  cent 

11.  If  the  cost  had  been  8  i>er  cent,  less,  the  gain 
would  have  been  10  ))er  cent,  more:  lind  the  irain  per 
cent. 

^O'- — o  i'oi  CLiio.   -^  r,-.j  ,    .r^  uii    cust  gives  siHiue 

increase  in  the  per  cent,  as  jv^.^   ^  .^-^  ^^|j. 

cd  to  selling  price  .-.  ^^   of  selling  price 

=  (by  question)  10  per  cent,  of  cost  price  ; 

^.^  of  do.  =  5    per  cent  of  cost  .-.  selling 

price  =  115  per  cent,  of  cost,  or  gain  is   15 

per  cent 

Note.— It  will  be  seen  that  J  ij/ cost  gives  same  as  i  on 

selling  price  ;  J  off  is   same  as  ^  on  ;  i  off  same  as  — £  on, 

and  generally  ^  of  cost  =  af.b  on  selling  pnce. 

12.  If  cost  had  been  1 6  i)er  cent,  less,  gain  would 
have  been  20  per  cent,  more :  find  the  gain  per  cent. 

13-  If  cost  had  been  4  per  cent,  less,  the  gain 
would  have  been  4§  per  cent  more :  find  the  gain  per 
cent,  at  which  the  goods  were  sold. 

14-  If  cost  had  been  20  per  cent,  less,  gain  would 
hav(;  been  28  i)er  cent  more :  find  gain  per  cent. 

15.  If  cost  liad  been   20  per  cent.  Ie.ss,  the  gain, 

per   cent,  at   same   selling   price,  would   have    been 

doubled  :  at  what  per  cent,  profit  were  the  goods  soldi 

Sol. — 20   per  cent.    =    J  ;  I  off  cost    =    J  on 

itelliug  price,   thus   J  gelling  pric«  =   gain 
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per  cent.  .*.  f  of  selling  price  =  cost 
liem^e  there  is  gain  of  1  in  3  =  33J  per 
cent. 

Illustration. — Let  100  =  old  cost,  then 
80  =  new  cost,  and  133J  selling  price; 
now  80  sells  for  133J-  =  66|  per  cent.  gain. 

16-  If  the  cost  of  certain  goods  had  been  25  per 
cent,  less,  the  gain  per  cent,  (same  selling  price) 
would  have  been  trebled  :  find  the  gain  per  cent. 

17-  If  the  cost  of  an  aiticle  had  been  30  per  cent, 
less,  the  gain  per  cent,  would  have  been  2 J  times  as 
great :  find  the  gain  per  cent. 

18.  A  niercliant  marked  his  goods  to  make  a  cer- 
tain rate  of  profit ;  he  afterwards  found  that  the 
goods  had  actually  cost  him  5  per  cent,  less,  and  that 
his  gain  per  cent,  was  in  consequence  6  per  cent, 
more  :  for  what  rate  of  profit  did  he  mark  his  goods  ? 

19.  If  the  cost  of  certain  goods  had  been  12  per 
cent,  more,  the  gain  per  cent,  would  have  been  15 
Ims  :  find  the  gain  per  cent. 

Sol. — 1 2  per  cent.  =  ^^  ',  2^  increase,  in  cost 
=  1T6+5  =  TT^g  rZccrecwe  in  selling  price  ^  (by 
question)  15  per  cent,  of  cost. 

,*.  T^Q  of  selling  price  =  5  per  cent,  of 
co.st,  and  selling  price  =140  per  cent,  of 
cost,  and  .*.  gain  was  40  per  cent. 

20-  If  cost  of  certain  goods  had  been  10  per  cent, 
more,  the  gain  j>er  cent,  would  have  been  12  less ;  find 
the  gain  [)er  cent. 
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21.  If  tip  •  0 

gain  jHT  cent,  would  Lave  been  25  lt'«a  :  iiud  tbe  gain 
per  cent. 

Note. — If  cost  is  J  more,  gain  will  bo  \  of  scllin;;  price 
less;  cost  ^  more,  gain  ^  less  ;  cost  J  more,  gain  -—-^  of  selling 
price,  less,  &c.     If  cost  g  more,  selling  price  ^-tt.  I'Ss. 

22.  If  the  cost  of  goods  had  been  •  (  i:t. 
more,  the  gain  per  cent,  would  have  been  unly  one- 
half  what  it  actually  was :  find  the  gain  per  cent. 

SoL — ^  on  cost,  same  us  ^  olf  selling  price; 
heace  J  selling  price  =  J  gain  per  cent.  ; 
and  selling  price  =  3  gain  per  cent.,  and 
gain  per  cent.  =  J  selling  price  .*,  §  of 
selling  price  =  cost;  there  is  .♦.  a  gain  of 
1  on  2,  or  50  per  cent. 

23.  I  bought  goods,  and  mai'k  them  to  make  a 
certain  rate  per  cent,  of  profit ;  I  afterwards  found 
that  the  goods  had  cost  me  33J  per  cent,  more  than  I 
had  thought,  and  my  gain  was  only  J  as  much  per 
cent. :  at  what  per  cent,  profit  were  the  goods  marked  ^ 

24.  Two  merchants  sell  cloth  at  the  same  marked 
price,  but  one,  having  given  25  j)er  cent,  more  for  the 
cloth  than  the  other,  makes  30  per  cent.  less.  :  what 
per  cent,  on  cost  is  the  marked  price  1 


Examples. — 36. 

1.  A  store-keeper,  on  a  certain  day,  fii-st  to  ; 

much  money  us  he  began  the  iay  with,  then  paid  *  t 
$10,  then  took  in  jus  n)uch  as  he  had  left,  then  paid 
out  S20,  and  liad  ?10  left:  how  much  Ciisli  did  he 
begin  the  day 
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SoL—lU   liad  $40   at  cloMi!-  .•.  $10  -f-  $20 

=  860  ;  860  -J-  2    =    §30    =    amount  left 

alter  first  ])ayment  ($:0)   .*.  $10  +  $30  = 

$40  and  $40-^-2  =  $20    =    amount  with 

which  he  began  the  day. 

N'oTE. — 111  such  questions  it  is  generally  easier  to  begin  with 
/ast  resxdt,  and  work  backwaru.s. 

2.  A  man  began  the  day  Avith  taking  in  as  mucli 
cash  as  he  had,  then  paid  out  $6,  then  took  in  as 
much  as  he  had  left,  then  paid  out  $3,  and  had  $25 
left:  how  much  had  he  at  first  % 

3.  B  took  in  twice  as  much  as  he  had  and  then 
paid  out  $1,  then  took  in  3  times  as  much  as  he  had 
left,  then  paid  out  $17  and  had  $70  left :  how  much 
had  he  at  first  ? 

4-  C  first  took  in  half  as  much  money  as  he  had, 
then  paid  out  $3,  then  took  in  J  as  much  as  he  had 
left,  then  paid  out  $2,  and  had  $10  left :  how  much 
had  he  at  first  ? 

5.  A  man  paid  out  $22,  then  took  in  J-  as  much  as 
lie  had  loft,  and  then  had  J  as  much  as  he  had  at 
fiist :  how  much  had  ho  at  first  % 

6.  John  borrowed  as  much  money  as  ho  had,  then 
sjient  8  cents,  then  borrowed  as  much  as  he  had  lefti 
Hud  spent  30  cents,  and  had  34  cents  left :  how  much 
had  he  at  fiist  % 

7.  A  man  spent  J  his  money  and  $J  more,  then 
J  of  what  remained  and  $J  more,  and  then  had  $0.75 
remuining:  how  much  had  he  at  first? 

Sol. — $GJ  +  J   =   87 J    =    ^  remainder  after 

7 
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first  payment.  .*.  first  payment  =  2  X  7J 
=  $14 J,  and  $14i  ^.  $J  =  $15  =  J  of 
original  sum,  which  .-.  =   $30. 

8.  A  man  spent  ^  his  money  and  $5  more,  then 
J  of  what  remainel  and  $J-  more,  then  J  of  what  rc> 
mained  and  $J  more,  and  then  had  S3  left :  how 
much  had  he  at  first? 

9.  D  first  took  in  1^  times  as  rniu-li  r  i^ii  ;i>s  In-  hud, 
then  paid  out  $5,  then  took  in  2i  times  what  he  had 
left  and  paid  out  $8,  and  then  had  $24  left  :  how 
much  had  he  at  first  ? 

10.  A  boy  spent  J  his  money  and  $J  more,  then  J 
the  remainder  and  $^  more,  and  then  had  $3  left : 
how  much  had  he  at  first  1 

11.  A  lady  bought  a  silver  watch  for  $30,  also  a 
gold  watch  and  a  chain,  which  together  cost  4  times 
as  much  as  the  silvet*  watch  ;  the  chain  and  silver 
watch  cost  twice  as  much  as  the  gold  watch  :  find  the 
value  of  each. 

Sol. — Gold  watch  =  h  chain  -f-  $15  ;  chain  -f- 

gold  watch,  i.  e.,  chain  -f  J  chain  -|-  $15   = 

$120  .-.  I  o*"  chain  =  120  —  15  =  $105; 

chain  =  $70,  etc. 

12.  A  man  had  $6  in  silver,  and  also  some  copper 

and  gold ;  the  copper  with   the  silver  was  twice  the 

gold ;    the   silver    with    the   gold    was  5    times    tne 

copper  :  how  much  of  each  kind  had  he  1 
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CHAPTER  IV. 


QUESTIONS  FOR  EXAMINATION. 


I. 

1.  Increase  a  certain  number  by  33J-  per  cent.,  ex- 
tract the  cube  root,  then  multiply  by  8,  and  extract 
the  square  root  of  the  product — the  result  is  four  :  tind 
the  number. 

2.  Divide  $148  among  A,  B,  C,  so  that  B  may  have 
$10  more  than  C,  and  A  $17  more  than  B. 

3-  A  boat  floats  down  stream  a  certain  <listance  in 
10  hours,  and  is  rowed  back  by  a  man  in  4  hours:  find 
in  terms  of  the  distance  the  man's  rate  of  rowing  in 
still  water. 

4-  A  person  marks  his  goods  so  that  he  may  allow 
a  discount  of  5  per  cent,  and  soill  make  a  profit  of  20 
per  cent.  :  what  should  be  the  marked  price  of  an 
article  that  cost  95  cents  t  * 

5-  A  newsboy  spent  85  cents  in  papers,  taking  3 
papers  at  3 J  cents  each  as  often  as  2  papers  at  3J  cents 
each  ;  he  sold  all  at  5  cents  each  :  how  much  did  he 
gain  ? 

Sol— 3  at  3J=10,  2  at  3J=7  ;   85  divided  in 

ratio  of  10:   7  gives   50  cents  and  35  cents 

•  •.15  papers  and  10  papers,  etc. 

6.  A  note  for  $150,  drawn  at  4  niontlis,  and  bearing 

interest  at  8  per  cent.,  is  discounted  by  a  broker  2 

months  before  maturity,  the  broker  makes  12  per  cent. 

(per  annum)  on  liis  money  :    what  does  he  pay  for 

the  notel 
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7.  Find  a  fourth  proportional  to  108,  072,  343. 

8-  A  man  willed  $2,200  to  two  children,  whoso  ages 
were  11  years  and  IG  years  respectively,  in  such  a  way 
tliat  the  shares  would, at  five  percent,  simple  interest, 
amount  to  equal  sums  when  the  children  became  of 
age  :  wliat  were  the  shares  ? 

9.  If  I  retail  goods  at  a  profit  of  20  per  cent.,  and 
sell  at  wliolesale  for  25  per  cent,  less  than  at  retail, 
what  rate  per  cent,  do  I  gain  at  wholesale  1 

10-  A  sum  of  money  amounts  to  $370  in  six  years, 
and  to  8330  in  four  years  :  find  the  sum  of  money  and 
the  rate. 

11.  A  has  three  times  as  much  money  as  B,  but  if 
he  gives  B  $8  they  will  have  equal  sums:  how  much 
has  each  1 

II. 

1.  The  circumference  of  the  fore-wheel  of  a  carriage 
Ls  12  feet,  of  tlie  hind  wheel  14  feet:  how  far  will  the 
carriage  go  before  two  points,  at  the  same  time  in  con- 
tact with  the  ground,  will  again  touch  the  ground  to- 
gether 1 

2.  Find  the  smallest  sum  of  money  that  can  be 
exiictly  paid  with  guineas,  sovereigns,  or  marks. 

3-  If  a  number  be  increased  25  per  cent.,  and  the 
sum  be  increased  by  20  per  cent.,  the  result  will  be 
30  :  find  the  numbe^r. 

4.  A  and  B  own  40  per  cent,  and  GO  per  cent,  re- 
spectively of  a  dish  of  berries  ;  C  joins  them,  and  the 
thi-ee  eat  the  berries  ;  C  gives  30  cents  for  his  share : 
how  much  of  this  should  A  get  I 
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5.  TI19  interest  on  a  snm  of  money  for  a  certain 
time  and  rate  is  $110  ;  the  discount  is  $88  :  find  the 
sura. 

^0?.— $100— $88=622,  which  is  interest  on 
discount ;  $88  produces  $22  interest,  and  || 
=J  ;  i.e,,  the  interest=J  principal  .'.llOX 
4=440,  the  required  sum. 

6.  A  sold  a  horse  to  B  for  $200,  and  took  his  note 
payable  in  70  days,  A  got  the  note  discounted  at  the 
bank  at  10  per  cent.,  and  found  ho  had  made  a  profit 
of  16|  per  cent. :  what  did  the  horse  cost  A  1 

7.  A  father  divided  $48  among  2  sons  and  3  daugh- 
ters, giving  each  son  half  as  much  as  each  daughter  : 
how  much  did  each  receive  1 

8.  Bought  80  barrels  of  flour,  part  at  $10  and  tlie 
rest  at  $8  a  barrel ;  the  whole  cost  $740  ;  how  many 
barrels  of  each  kind  were  there  1 

9-  The  difference  between  one  number  and  §  of  an- 
otlier  is  7  ;  the  sum  of  the  numbers  is  32:  find  them. 

10-  A  fish  can  swim  from  A  to  B  and  back  again 
in  4  hours,  swimming  against  the  stream  4  times  as 
fast  as  the  rate  of  the  str.eam  :  lind  the  rate  of  the 
stream  in  terms  of  the  distance. 

III. 

1.  In  a.  criclcet  match  the  scores  in  each  successive 
innings  are  J  less  than  in  the  preceding  innings,  and 
the  side  which  has  had  the  first  innings  wins  by  20  : 
what  are  the  scores  in  each  innings  1 

2-  If  a  crew  can  row  from  A  to  Ji  in  40  minutes 
and  back  again  in  35  minutes,  compare  the  rates  of 
the  stream  and  boat  1 
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3.  Jolin  can  run  10  yards  whilst  James  runs  11 
yards  :  what  start  ought  James  to  givo  John  in  a 
quarter  of  a  mile  raw  so  tis  to  win  hy  1  yard  t 

4-  James  has  10  marbles,  John  has  as  many  ai 
James  and  J  of  Robert's,  and  Kobert  has  as  many  as 
Jolin  and  James  :  how  many  have  they  all  1 

6.  At  what  time  between  G  and  7  will  the  hour 
an  1  minute  hands  of  a  clock  point  dkectly  opposite  1 
At  what  time  between  2  and  3  ]     Between  7  and  8  ? 

6.  A  man  sold  cider  tliat  cost  82.50  a  gallon  for  §3. 
The  price  of  tlie  cider  rose  to  $3,  ho  watered  it  so  that 
he  could  still  soil  it  at  $3  and  make  the  same  profit  as 
bclbre  :  how  much  water  did  ho  put  with  10  gallons 
of  cider  1 

7.  A  person  insured  his  life  for  $0,000  at  the  rate 
of  8G.20  per  cent.  After  paying  4  premiums  he  died  : 
how  much  more  did  his  fauiilv  ri.coive  than  was  paid 
out  for  premiums  1 

8-  A  and  B  agreed  to  cut  .some  wood  I'ur  ^10; 
when  the  work  was  partly  done  A  w;is  taken  sick  and 
received  only  $10  :  what  part  of  job  was  finished 
wlien  A  took  sick  ] 

9-  How  long  will  a  boy  take  to  walk  around  an 
oblong  plot  of  ground  J  of  a  mile  long  by  J  of  a  mile 
wide,  if  he  takes  15  steps  i  ach  in  liah"  a 
minute  1 

10.  Divide  S2  between  3  persons,  bo  that  the  fii*st 
may  have  $J  more  than  the  third,  and  $ /^  less  than 
second. 

IV. 
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equal  to  |  of  the  square  of  |  of  the  number  diminished 
by  3  :  find  the  number. 

2.  The  sum  of  two  numbers  is  40,  the  difference 
and  J  of  one  of  them  is  20  :  find  the  numbers. 

Sol. — The  difierence  -|-  J-  of  one  of  them 
=  difierence  between  one  and  ^  of  the 
other,  .*.  first=20-t-§  of  second,  and  .*. 
second-f  §  of  do.  -f  20=40 ;  hence  |  of  second 
=20  j  second  12,  first  28. 

3.  A  quantity  of  tea  was  sold  at  10  per  cent,  gain  : 
if  it  had  cost  $60  more  the  same  selling  price  would 
have  entailed  10  per  cent,  loss  :  find  the  cost  of  the  tea. 

4.  A  merchant  laid  out  $1,000  in  buying  cloth, 
paying  25  cents  a  yard  for  25  per  cent,  of  the  cloth, 
and  33J-  cents  a  yard  for  the  remainder  :  how  much 
will  he  clear  by  selling  the  cloth  at  50  cents  a  yard? 

5-  A  kind  of  brass  is  made  by  fusing  together  old 
brass,  refined  copper,  and  zinc,  in  the  proportions  of  3, 
4,  5  :  how  much  of  each  kind  must  be  taken  to  pro- 
duce 150  lbs.  of  brass,  after  allowing  6 J  per  cent,  for 
waste  ] 

Sol. — 6 J  per  cent.=y^g  of  amount  wasted  .*. 
jl  of  do.==150,  7^5=10  andi|=160  lbs.  to 
be  taken  ;  divide  this  in  ratio  of  3,  4,  5. 

6.  The  numerator  of  a  fraction  is  25  per  cent,  less 
than  the  denominator,  and  the  sum  of  both  is  448  : 
find  the  fraction. 

7.  The  dimensions  of  a  writing-table  which  con- 
tains 2|  square  yards,  are  as  9  :  11  :  find  them. 

8.  A,  B,  C  trade  in  company ;  A's  capital  iB  to  B's 
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as  3:5;  C  took  $100  of  the  $420  «?ained  duri  _      - 
half  year  :  find  the  gains  of  A  and  B,  also  C's  stock. 

9-  The  base  of  a  right-angled  triangle  is  60  per  cent, 
of  the  liypotheneuse,  the  i)erimeter  being  240  :  find 
the  area  of  the  square  desciibed  on  the  perpendicular 
from  tli^ight  angl^i  on  the  hypotheneuse. 

10-  If  the  cost  had  been  20  per  cent,  less,  the  loss 
would  have  been  15  per  cent  less  :  find  loss  per  cent 

V. 

1.  How  much  carpeting  ^  o{  a,  yard  wide  will  be 
required  to  cover  a  floor  15  feet  long  anl  12  feet 
wide? 

2.  The  quotient  of  a  division  is  twice  the  re- 
miiinder,  and  the  division  twice  the  quotient;  the 
sum  of  eight  times  the  divisor,  increased  by  8,  and 
three  times  the  remainder,  decreased  by  4,  will  equal 
18  times  the  quotient :  find  the  dividend. 

3.  A  father  divided  among  his  three  sons,  A,  B, 
and  C,  $4,000  of  Grand  Trunk  Railway  stock,  so  that 
the  sum  of  A's  sliare  and  half  the  united  shares  of  B 
and  C,  will  be  $2,750,  and  the  sum  of  B's  share  and 
half  the  united  shares  of  A  and  C,  will  be  $2,450  : 
how  much  stock  mast  B  obtain  from  A  and  C  res[)ec- 
tively,  so  that  each  son  may  have  the  same  amount  of 
stock  ? 

4.  A  and  B  agree  to  perform  a  job  of  work  which 
they  can  do  in  30  days,  working  10  hours  a  day.  If 
they  complete  the  work  before  the  30  days  have 
expired,  they  are  to  have  $2  extra  for  every  day 
intervening  between  the  completion  of  the  work  and 
the  expiration  of  the  specified  time.     A  can  do  as 
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much  work  in  5  hours  as  B  can  do  in  6  ;  B  works  2 
hours  extra  per  day  for  15  days,  and  A  2 J  hours 
extra  per  day  for  12  days  :  how  should  the  money  be 
divided  'i 

6-  A  person  lent  a  certain  sum  of  money  at  8  per 
cent,  per  annum,  interest  payable  half-yearly.  In 
receiving  the  interest  for  the  first  half-year,  he  un- 
fortunately took  a  counterfeit  bill  of  $20.  The  re- 
mainder of  the  half-year's  interest  was  to  the  whole 
half-year's  interest  as  7  I  8  :  find  the  principal. 

6.  A  certain  sum  is  put  out  at  interest  at  10  per 
cent.  ;  3 J  times  the  interest  for  one  year  X  S20  equals 
,-^j  of  the  amount  for  one  year  —  $15  :  required  the 
principal  1 

7.  There  are  two  numbers  such  that  J  of  the  greater 
equals  |  of  the  less.  If  ^  the  greater  be  divided  by 
J  of  the  less,  and  this  quotient  by  increased  by  J-  the 
the  sum  of  the  two  numbers,  the  result  will  be  128: 
find  the  numbers. 

8.  A  can  do  a  piece  of  work  in  12  days ;  B  can  do 
in  the  same  time  33J  per  cent,  more  work  than  A, 
but  he  does  less  than  C  by  33  J  per  cent,  of  C's  work ; 
B  and  C  work  together  2  days,  and  then  leave  :  how 
long  will  it  take  A  to  finish  ■? 

9.  The  diflTerence  between  the  simple  and  compound 
interest  of  a  certain  sum  of  money  for  2  years  at  8 
per  cent,  is  $3.20  :  find  the  principal. 

10-  The  length  of  a  room  is  M  times  the  height, 
and  the  height  is  ^  of  the  breadth  ;  it  requires  106} 
yards  of  paper  2  feet  wide  to  paper  the  walls  :  how 
much  will  it  cost  to  plaster  the  ceiling  at  15  cents  per 
Bcpiare  yard  1 
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VI. 

1.  The  snm  of  three  fractions  is  2  ;  the  numerators, 
when  reduced  to  equivalent  fractions  having  least 
com.  denominator,  are  4,  3,  5  :  find  the  fractions. 

2.  A  man  bought  stock  at  25  per  cent,  below  par, 
and  sold  it  ut  20  j)er  cent  above  par  ;  he  gained  $900  : 
how  much  stock  did  he  buy  1 

8-  A  person  discounts  a  note  due  in  15  months 
(without  interest),  so  as  to  make  10  \)er  cent,  on  his 
money  :  what  rate  of  interest  did  he  exact  on  the  face 
of  the  notel 

Sol. — 10   percent,  for  12  months  =   12J  jMjr 

cent.   =  J  for  15  months  .*.  what  he  pays 

for  note  -}-  i  of  tlitto  =  |  of  ditto  =  face 

of  note  .'.he  pays  |  of  face  of  note,  i.e., 

takes  off  ^  or   11 J   per  cent;  this  for   15 

months  =  8|  per  cent,  per  annum. 

4-  A  pipe  i  an  inch  in  diameter  will  till  a  cistern 

in  20  minutes,  the  cistern  being  empty  :  how  long  a 

time  will  be  required  to  fill  it  when  there  is  a  dis- 

charge  pii)e  of  J  inch  diameter  1 

6.  If  1  gallon  of  alcohol  96  per  cent,  strong  is 
mixed  with  1  quart  81  percent,  strong,  what  percent, 
strong  is  the  mixture  1 

6.  Four  circular  plates  of  gold,  two  of  them  being 
of  3  inch  radii,  and  the  othere  of  4  inch  radii,  and  all 
1  inch  thick,  are  melted  into  a  single  circular  plate  J 
inch  thick  :  find  its  radius. 

7.  The  amount  of  A's  money  for  2  years  at  5  per 
cent,  is  $60  more  than  its  interest  for  9  years  at  10 
per  cent. ;  how  much  has  he  t 
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8-  Two  partners,  A  and  B,  gain  $300 ;  A  owns 
within  $40  of  J  of  the  entire  stock,  and  B's  gain  is 
$120  :  required  each  man's  stock. 

Sol. — If  A  owned  |  his  gain  would  be  $200 ; 
but  his  gain  is  only  $180  .-.  $200—  $180 
—  $20  =  gain  for  $40  (which  is  the  amount 
less  than  |)  =  .-.  $40  gains  $20,  $1  gains 
$J.-.  $600  to  gain  $300. 
9.   Paid  25  per  cent,  duty  on  a  watch,  and  sold  it 
at  a  loss  of  33J  per  cent.  ;  had  it  been  sold  for  $40 
more,  there  -(v^ould  have  been  a  gain  of  16§  per  cent. : 
find  the  price  at  which  the  watch  was  invoiced. 
'  10-   How  far  may  one  ride  in  a  stage  making  5 
miles  an  hour,  that  he  may  walk  back  at  3  miles  an 
Iiour,  and  be  gone  but  8  hours  ] 

VII. 

1,  A  man  invested  J  of  his  money  in  bank  stock 
at  120,  and  [saying  8  per  cent,  dividends,  and  the  re- 
mainder in  railway  stock  at  80,  and  paying  5  percent, 
dividends :  his  income  from  both  investments  was 
$115  :  find  the  amount  of  each  investment. 

Sol. — In  first  case  income  is  J^  of  investment 
.  • .  on  4  it  =  i  X   T  -  =  z'— 

In  second  case  income  is  j^^  of  investment 
.-.  onf  it  =  f   X   Jg  =^^^. 

.  • .  total  income  =  ^'^  +  ^.'^  =  ,  f^  +  ^'/o 
=  -f^j^  of  investment  =  $115. 

.-.  ^Jo  of  income  =  $5,  whole  =  $1,800 
mz  or  «600,  81,200. 
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2.  A  and  B  gain  $240  ;  A  owns  ^  of  the  stock  lack- 
ing  $10,  and  B's  share  of  the  gain  is  $GD  :  iind  the 
whole  stock,  and  the  shtiie  of  each  ] 

3-  Tlie  amount  of  a  sum  of  money  at  a  cciLain  late 
percent,  for  2  yeai-s  is  $290,  and  for  4  years  at  J  the 
rate  per  cent,  is  $330 :  find  the  sum  and  rates. 

4.  A  ball  3  inches  in  diameter  weighs  4  ounces : 
wh:it  would  a  ball  2  inches  in  diameter  weigh  if  cora- 
I)Osed  of  material  60  per  cent,  heavier  than  that  of  the 
first] 

6.  The  difference  between  the  interest'  and  the  dis- 
count on  a  sum  of  money  for  1 J  years  at  8  per  cent,  is 
$18  :  find  the  sum  of  money.  • 

Sol. — 8  per  cent,  for  1 J  yeai*s  =  1 2  per  cent. 
=  2^5  .*.  discount  z=  Jv  and  j>v  =  2g  = 
^Se'=:$18.-.  $1,400.  ' 

6.  f  of  the  time  since  7 J  o'clock  a.m.  equals  J 
the  tiuie  to  9^  o'clock  p.m.:  what  o'clock  is  it  i 

7-  I  sold  goods  at  double  their  cost,  but  if  the  cost 
had  been  $15  more,  the  gain  would  have  been  only 
20  [)er  cent.:  find  the  cost. 

8-  The  breadth  of  a  room  is  to  its  length  as  5  :  6  ; 
it  costs  $30  to  carpet  it  with  material  27  inches  wide 
and  $1.25  a  yard :  find  the  length  and  breadth  of  tlie 
room.  o 

9.  A  man  had  to  give  $51  in  bills  for  $50  in  gold  : 
tt  what  rate  of  premium  was  gold  1 

10-  If  a  town  pays  its  tax  collectors  5  per  cent,  and 
allows  5  per  cent,  for  uncollected  taxes,  what  should 
be  the  amount  of  assessment  to  realize  $36,100 1 
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VIII. 

1.  A  can  Avalk  10  miles  in  2  J  hours,  B  can  walk  15 
miles  in  3J  hours.  They  start  to  walk  a  match  from 
Toronto  to  Whitby,  a  distance  of  30  miles  :  which 
will  arrive  first,  and  by  what  amount  of  time  will  he 
win  1 

2'  By  selling  vinegar  at  1  cent  per  pint  above  cost, 
the  gain  is  50  per  cent.:  what  jjer  cent,  is  gained  when 
it  is  sold  at  6  cents  a  gallon  above  cost  1 

3.  If  the  income  tax  is  5  per  cent,  what  income 
nets,  after  paying  the  tax  of  $1,900  1 

4.  The  L.  C.  M.  of  two  numbers  is  72  and  the  G. 
C.  M.  is  3,  one  of  the  numbers  is  9  :  what  is  the 
other  1 

5-  From  Toronto  to  Guelph  is  48  miles,  and  |  of 
this  distance  plus  3  miles  is  ^\  of  7  times  the  distance 
from  Berlin  to  Montreal :  find  the  distance  from 
Berlin  to  Montreal. 

6.  A  person  walks  from  Toi'onto  to  Brampton  at 
the  rate  of  4  miles  an  hour,  and  after  resting  J  an 
hour  rides  back  at  the  rate  of  6  miles  an  hour  and  h  e 
finds  he  has  been  absent  10 J  hours :  find  distance 
between  places. 

7-  A  lady  bought  some  eggs  at  the  rate  of  3  for  5 
cents  and  had  10  cents  left.  Had  she  given  25  cents 
a  dozen  she  would  have  needed  5  cents  more  to  pay 
for  them  :  how  many  did  she  buy  ? 

8.  A  person  sold  two  houses  for  $3,960  each,  mak- 
ing 10  per  cent,  on  one  and  losing  10  per  cent,  on  the 
other :  taking  both  sales  into  account,  what  was  his 
gain  or  loss  t 
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9  A  publislior  takes  off  33 J  por  cent,  of  liis  retail 
pi iios  tor  a  wholesale  cnstoinor  :  what  per  cont.  will 
the  wholesale  customer  gain  if  he  selln  at  the  piil)- 
lishor's  retail  pviccsl 

10-  A  father  left  some  money  h^im-.hnium  iMi%\.-,r. 
his  three  sons  in  the  proportion  of  J,  J  and  J- ;  the 
money  was  invested  at  6  per  cent.,  the  y'svly  interest 
being  $234  :  how  much  of  th^ '"•'■>"'"•''  -^-w"'!'!  '.--Ii 
receive  1 

IX. 

1.  How  many  yards  of  carpeting  2 J  feet  v.. —  ..;u 
required  to  cover  a  hall  floor  7  feet  wide  and  15 
feet  long  1 

2-  The  circumference  of  the  hind  wheels  of  a  per- 
ambulator is  7J  feet  and  of  the  forewheels  3J :  over 
what  distance  will  they  pass  before  they  are  in  the 
same  relative  positions  as  at  starting?  How  many 
revolutions  will  each  wheel  have  made"? 

3.  How  far  can  a  boy  ride  in  a  carriage  going  at 
the  rate  of  9  miles  an  hour,  provided  he  walks  back 
at  the  rate  of  6  miles  an  hour,  and  is  gone  only  10 
hours  1 

4.  A  pickpocket  robbed  a  gentleman  of  J  of  bis 
money;  when  he  was  arrested  he  had  made  away 
with  I  of  it,  and  had  $50  left :  How  much  had  the 
gentleman  at  first  1 

5.  John  and  James  have  $60,  and  60  per  cent, 
of  John's  money  equals  60  per  cent,  of  James' :  Uow 
much  had  each  1 

6.  A  and  B  can  do  a  piece  of  work  in  6  days ;  A 
and  C  in  8  days,  and  B  and  C  in  9  days :  how  many 
days  would  each  take  working  alone! 


QUESTIONS    FOR   EXAMIlf  ATIOIT.  118 

7.  A  gang  of  thieves  stole  26  fowls,  half  of  them 
shotting  4  each,  the  rest  3  each,  except  two  who  obtained 
but  2  each  :  how  many  were  there  in  the  gang  ? 

8.  If  $4  is  allowed  as  12  months' discount  off  a  bill 
for  S76,  and  at  the  same  rate  $7  be  allowed  off  a  bill 
for  $91,  for  how  long  was  the  latter  sum  discounted? 

Sol. — Disct.  =  7j\  =  -j\  .',  int.  =  j\  :  so  disct. 
=  -^j  =   -j-^g    .*.  int.  =  j^3j ;  and    since  inL 
is   proportional    to   the  time,    we  have    re- 
quired time  =  jl  of  12  months=18  months. 
9-  What  is  the  least  sum  of  money  with  which  a 
ftrmer  can  purchase  lambs  at  $2J,  sheep  at  $7J,  and 
pigs  at  $3J  each,  and  how  many  of  each  can  he  buy 
with  this  sum  of  money  1 

X. 

1.  One  person  expends  $6  in*  coal  at  $8  a  ton,  and 
another  $8  in  coal  at  $10  a  ton  :  what  fraction  of  a 
ton  has  the  one  more  than  the  other  'i 

2-  Fifty  men  have  provisions  to  kst  60  days  at  a 
certain  rate  of  supply.  Ten  more  men  coming,  and 
tlie  daily  supply  being  made  J  less  than  before,  how 
long  will  the  provisions  last  1 

8.  If  a  certain  number  is  increased  by  6  and  then 
multii)lied  by  3,  the  product  divided  by  9  and  the 
quotient  diminished  by  4,  the  remainder  is  8  :  what 
is  the  number  t 

4.  If  I  ask  20%  profit  on  an  article,  but  fall  10%  on 
my  asking  price,  what  rate  of  profit  do  I  make  'I 

6-  Divide  |  into  two  parts,  so  that  one  may  be^^Q  less 
than  the  other. 
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6.  An  agent  received  $3,150,  iVom  wlii<  1, 

to  take  his  commission  on  the  sum  invested.  tJi« 
commission  was  at  the  rate  of  5%  on  the  sum  invest<'(I: 
how  many  acres  did  the  agent  buy  if  the  land  cost  §20 
an  acre  1 

7.  How  many  acres  in  an  oblong  gai'den,  40  ro<l.> 
by  15  rods?  How  many  feet  of  lumber  required  to 
fence  it  with  a  tight  board  fence,  6  feet  high  ? 

8.  A  train  starts  at  the  rate  of  30  miles  an  hour 
and  runs  at  that  rate  for  20  minutes.  It  then  increased 
its  speed  to  50%  of  its  former  rate:  how  far  did  it 
run  in  all  during  the  first  hour  1  , 

9.  The  product  of  three  numbers  is  105,  two  of 
them  are  to  each  other  as  J  to  ,j^  "v^  ♦^e  third  is  l^: 
what  are  the  numbers  ? 

10.  I  sold  $700  worth  of  goods  so  as  to  gain  12J% 
of  the  proceeds^  and  another  lot  which  cost  $400,  so 
as  to  gain  20%  of  the  proceeds :  find  gain  %  on  the 
whole  % 

XL 

1.  A  room  24  feet  long,  18  feet  wide  and  10  feet^ 
high,  has  a  base  board  6  inches  wide  all  round:  how 
many  rolls  of  paper  Ij  feet  wide  and    14  yards  long 
will  it  take  to  paper  it,  allowing  3  rolls  for  the  open- 
ings 1 

2.  What  will  24  packs  of  envlopes  cost,  each  pack 
containing  25,  if  a  thousand  cost  $5  ? 

3.  A  dog  overtook  a  fox  after  running  half  a  mile. 
Four-fifths  of  the  distance  the  fox  ran,  after  the  dog 
stai-ted,  was  8  rods  less  than  6  times  the  start  he  had ; 
how  many  rods  start  had  the  fox  ) 
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4.  A  does  a  piece  of  work  in  5  days,  B  In  6  days, 
rtnd  C  in  8  days;  $60  is  paid  for  the  work:  what  should 
each  receive  when  they  work  together  1 

5.  John  has  $30  in  gold  and  silver,  and  for  every 
$Q  of  gold  he  has  $4  of  silver:  how  much  gold  must  be 
added  that  there  may  be  $9  of  gold  for  every  $3  of 
silver  1 

6.  A  man  floats  down  a  stream  a  certain  distance 
in  an  hour  and  rows  back  in  twenty  minutes  :  compare 
his  rate  of  rowing  in  still  water  with  the  rate  of  the 
stream. 

7.  A  boy  having  60  pigeons  in  one  coop  and  a 
smaller  number  in  another,  found  that  by  putting  twice 
the  number  in  the  smaller  coop  from  the  larger,  he  Lad 
the  same  number  in  both  coops. 

8-  Two  horses  trot  in  the  same  direction  round  a 
circular  course  1^  miles  long.  One  goes  at  the  rate  of 
8  miles  an  hour,  the  other  at  the  rate  of  12 :  how  long 
after  starting  will  they  be  together  again  1 

9.  From  a  pile  of  wood  20  feet  long,  4  feet  wide 
and  6  feet  high,  was  sold  $13.50  worth,  at  $6  a  cord  : 
how  much  was  what  remained  worth,  at  $5 J  a  cord  ? 

10.  The  head  of  a  fish  is  7  inches  long ;  the  tail  is 
as  long  as  the  head  and  J  of  tho  body,  and  the  body 
is  as  long  as  the  head  and  tail :  how  long  is  the  fish  ] 

xir. 

1.  Eight  persons  engcged  a  pleasure  boat,  but 
before  they  start  4  more  join  them;  the  expense  of 
each  is  diminished  by  $5  ;  what  did  tliey  pay  for  the 
boat] 
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2.  If  4  men  can  remove  J  of  a  heap  of  stonos  iu 
f*T,  of  a  day,  how  many  men  will  be  needed  to  remove 
tlif  »vhole  lieaj)  in  J  of  a  day? 

8.  A  boy  agrees  to  carry  30  glasses  tu  ..  ^....... 

8toix3  for  8  cents  a'  piece,  on  condition  that  for  each 
cne  ho  broke  he  should  forfeit  12  cents;  he  received 
$1.40  :     How  many  did  he  break  1 

4.  A  mixture  of  black  and  green  tea  weigliing  7 
lbs.  is  worth  $3.90;  if  the  proportions  of  ench  are 
interchanged  the  mixture  will  be  woi-th  $3.80  ;  the 
black  tea  is  worth  60  cents  per  lb.  :  find  the  pi  ice  of 
the  green  tea. 

6.  A  gardener  has  an  oblong  plot  of  ground  20-^  ft. 
lov.g  by  12J  ft.  v.'id'3,  which  he  wishes  divided  into 
square  lots  of  the  largest  size  possible :  how  many 
lets  will  behave? 

6.  A  g;'c  cer  bought  16  bushels  of  potatoes ;  the 
good  fio  40  cents  a  bushel,  and  the  bad  at  25  cents. 
The  whole  ccst  $5.35  :  how  many  bushels  were  good  ? 

7.  A  rope  34  feet  in  length  was  broken,  so  that  § 
of  the  length  of  the  longer  piece  was  equal  to  J  of  the 
length  of  the  shorter :  what  was  the  length  of  each 
pie .  3 1 

8.  A  cat  is  40  leaps  ahead  of  a  dog,  and  takes  7 
leaps  t-Tj  the  dog's  4,  but  3 of  the  dog's  leaps  are  equal 
to  G  of  the  cat's  :  how  many  leaps  will  the  cat  take 
before  br;lng  caught  t 

9.  Mary  meeting  some  beggars  gave  each  6  cents, 
and  had  25  cents  remaining ;  had  she  given  each  8 
rents,'  she  would  have  had  3  cents  left ;  how  many 
beggars  w«re  there  I 
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10.  A  garrison  of  150  men  have  provisions  for  80 
days  allowing  each  man  4  lbs.  a  day ;  after  50  days 
50  more  join  them  and  their  daily  rations  is  diminished 
1  lb.  a  day  :  how  long  will  their  supplies  last  r 

XIIL 

1.  If  2|  yards  of  cloth  cost  ^4i,  what  will  5i  yards 
cost  ] 

2.  Five  men  agree  to  do  a  piece  of  work,  but  two 
of  the  men  not  coming,  the  work  was  prolonged  3J- 
days :  in  what  time  could  the  5  men  do  if? 

8-  A  merchant  sells  35  inches  for  a  yard  and  at  an 
advance  of  i  on  cost:  find  his  gain  per  cent? 

4.  What  is  the  time,  provided  |  of  the  time  past 
midnight,  plus  ly'^  hours,  equals  |  of  the  time  to 
midnights 

5.  How  far  can  a  boy  ride  with  his  father  who  leaves 
Brampton  for  Toronto  at  7  o'clock  in  the  morning,  and 
can  drive  the  distance,  22  miles,  in  3  j  houi-s,  so  that  he 
may  be  back  at  9  o'clock  for  school,  if  he  walk  at  the 
rate  of  3 J  miles  an  hour] 

6.  A  pole  is  fixed  in  the  bottom  of  a  river.  Three 
feet  are  in  the  air,  the  part  in  the  water  is  3  times  as 
long  as  that  in  the  mud,  and  the  part  in  the  mud  is 
■j-'*^  of  the  rest  of  the  pole  :  how  long  is  the  pole  1 

7-  How  many  stones  3  feet  long  by  2  feet  wide 
and  IJ  ft.  thick  will  it  take  to  build  the  walls  of  a 
houae  18  feet  long,  12  feet  wide  and  3  leet  thick,  and 
4  leet  high  1 

8.  A  boy  engaged  with  his  master  for  $80  a  year  and 
a  suit  of  clothes,  but  leaving  at  the  end  of  5  months, 
ka  roc«ivcd  $24  and  th«  nuit  of  olothaf  :  fiiui  its  Talue. 
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9-  A  room  is  20  feet  long  and  16  feet  wide:  wliiit 
must  be  the  height  in  oi*der  that  the  area  of  the  floor 
and  ceiling  together  may  be  equal  to  the  area  of  the 

•Villls? 

10-  Two  trains,  each  88  yards  long,  when  moving  in 
the  same  direction  pass  each  other  in  18  seconds,  and 
in  6  seconds  when  moving  in  opposite  directions  :  find 
the  rates  of  the  trains. 

XIV. 

1.  The  difference  between  the  interest  and  the  dis- 
count on  a  sum  of  money  for  one  year  and  0  inontlis  at 
8  per  cent,  per  annum,  was  89. 80 :  find  the  sum  of 
money. 

2.  A  room  whose  lengtli  is  1  ^  times  its  breadth, 
and  lieight  12  ft.,  takes  166  yards  of  paper,  24  inches 
wide,  to  cover  its  walls  :  what  will  it  cost  to  carpet  the 
floor  with  carpet  27  inches  wide  and  $1.25  per  yard  1 

8.  The  interest  on  a  sum  of  money  for  5  years  is 
$140,  and  the  discount  for  the  same  time  and  rate  is 
$100  :  find  the  sum  and  rate  per  cent. 

^^.^140— 100  ==  40  =  int.  on  100  .'.  ^\%  = 

I  i.  c,  int.  is   §  of  principal^ .'.  disct.  =  9  ; 

then  140  is  I  of  $3502  principal,  &c. 

4.  A  grocer  bought  green  tea  and  black  in  the  ratio 

of  2  : 1 ,  the  former   costing    70  cents  per  pound,  the 

latter  80  cents — the  whole  costing  $44  ;  how  much 

will  he  make  by  selling  the  whole  at  a  uniform  price 

of  90  cents  per  pound] 

6.  What  amount  of  accounts  must  an  agent  collect 
in  order  to  pay  over  $1,100  after  retaining  8 J  per 
cent,  loi  collecting? 
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6.  An  agent  sold  goods  on  a  commission  of  2 J  per 
cent.,  and  reserving  his  commission  for  both  transac- 
tions, purchased  bank  stock  on  a  commission  of  2  per 
cent,  on  the  price  paid  ;  his  entire  commission  being 
$150,  find  what  the  goods  sold  for,  and  what  was  paid 
out  for  the  stock. 

7.  Find  the  cost  of  3,600  yards  of  ribon  at  2s.  1  Id., 
and  the  square  of  711. 

8-  A  merchant  buys  cotton  at  1 2  cents  a  yard  :  at 
what  rate  per  cent,  of  profit  must  he  sell  it  so  that 
the  money  he  receives  for  50  yards  may  equal  his  gain 
on  §24  of  outlay  1 

SoL—¥ov  $24,  are  bought  200  yds. /.gain  on 
200  Yds.=seUing  price  of  50   jds.:=:cost  of 
50  yds-j-gain  on  do.  .'.gain  on  150  yds.= 
oost  of  50  yds.,  or  33 J  per  cent. 
9.  Cofiee  at  30  cts.,  and  chicory  at  10  cts.  a  pound 
are  mixed  in  such  proportions  that  the  mixture  sold  at 
30  cents,  making  a  profit  of  33 J  per  cent.:  in  what  pro- 
portion were  they  mixed  1 

10-  A  debt  after  a  deduction  of  3  per  cent,  becomes 
$194  :  what  would  it  have  been  after  a  deduction  of 
4  per  cent  'i 

XV. 

1.  A  grocer  by  selling  8  lbs.  of  tea  at  a  certain 
rate,  gained  25  per  cent,  afterwards  he  increased  his 
price,  giving  only  7  lbs.  for  the  same  money:  how 
much  per  cent  did  he  make  at  his  increased  price  1 

2-  A  merchant  marked  cloth  25  per  cent,  in  advance 
of  cost,  and  in  selling  it  used  a  yard  stick  1  inch  too 
short;  his  entire  gain  was  $12:  find  the  cost  price  of 
the  cloth  I 


Sol. — 25  ;  ,  iionestgain  ;  I  inch  gained 

on  35=3'5,  on  which  there  wfis  a  gain  of  25 

per  cent.=i,  or  j^-fj  of  sV=2'ff  /.  entiio 

gain=i4-2'g=:j  of  co8t=$42  ;  |=$21,  &c.  t 

8-  A  person  invests  a  sum  of  money  in    railway 

stock  at  80,  and  paying  4  per  cent!  dividendy,  and  1^ 

times  as  much  in  bank  stock  at  120,  and  paying  8  per 

cent,  dividends  ;    his  income  from  both  investments  is 

$300  ;  find  the  amount  invested  in  each  kind  of  stock] 

4.   I  had  money  at  interest  at  8  per  cent. ;   after. 

wanls  the  rnte  was  reduced  to  5  per  cent.,  and  my 

annual  interest  was  $168  less  :   how  much  had  I  at 

interest  1 

6.  A  merchant  bought  400  lbs.  tea  and  1  GOO  lbs. 
sugar,  the  cost  of  the  latter  per  lb.  being  J  that  of  the 
former ;  he  sold  the  tea  at  a  profit  of  33|  jier  cent.,  and 
the  sugar  at  a  loss  of  20  per  cent ;  his  net  gain  was 
$60 :  find  his  buying  prices? 

Sol. — Take  cost  of  tea  as  unit,  then  tea  being 
1,  sugar  =i  J  of  the  same  quantity  ;  but  there 
is  4  tiines  as  much,  .',  tea  1,  sugar  J  =  §, 
gain  on  .  former,  J  loss  on  latter,  ^  of  |  =  /j 
.*.  net  gain  =  ]  —  y^^  =  ^  :=  §60,  and  whole 
=  $300  .-.  <fec. 

6.  Write  down  the  result  of  39211»— 3910P? 

7.  If  the  cost  of  goods  had  been  20  i)er  cent,  more, 
the  gain  would  have  been  25  per  cent,  less:  what  wau 
the  giiin  per  cent  l 

8.  How  much  alloy  added  l_  .  -...  ji'  gold  20  caiata 
fiiie,  will  make  it  15  carats  fine? 

9.  The  interest  on  a  principal  for  6  yeius  was  §261, 
and  the  discount  §180  :  find  the  princij[ivl  and  the  rava. 
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10-  Reckonins;  bank  discount  at  5  per  cent,  a  person 
^ould  receive  $21  less  than  the  nominal  value  of  a 
note  which  has  a  year  to  run  :  what  would  he  receive 
for  the  note  if  true  discount  were  deducted  % 

XVI. 

1.  Find  the  sum  of  the  squares  and  the  cubes  of  the 
numbers  1,  2,  3,  4,  5,  G. 

2.  A  man  is  engaged  to  work  at  $1  a  day  and  his 
board,  with  the  understanding  that  he  is  to  pay  37J-  cts. 
a  flhay  for  his  board  when  idle  :  what  must  be  the  pro- 
portion of  working  time  so  that  he  may  just  keep  out 
of  debt,  supposing  that  he  works  whole  days  and  not 
parts  in  every  case  % 

Sol. — Wages,  $|  ;  loss  on  idle  days=$-y-,  L.  C. 
M.=$88=ll  working  or  8  idle  days  .-.  -f^. 
3-  When  1  guinea  is  the  amount  of  £1,  for  what 
sum  is  1  guinea  the  interest  ? 

Sol. — AmouEt='5J  .*.  interest=2'(5  •*•  pi'inci- 
pal=20  interest=£21. 

4.  Which  is  the  more  profitable,  a  cord  of  wood 
which  costs  $4.75,  and  $1.25  for  cutting,  etc.,  gener- 
ating a  temperature  of  72°  in  my  room  for  24  days,  ot 
a  ton  of  coal  which  costs  $5,  which  would  generate  a 
temperature  of  70°  for  25  days,  but  for  a  loss  of  80  lbs. 
per  ton  from  dust  and  dross  % 

Sol. — 80  lbs  per  ton=4  per  cent.  =loss=l  day 
in  25,  leaves  24^ays  same  us  wood ;  72°  costs 
$G  with  wood.*.  1°  costs  $j2  ;  with  coal, 
70°  costs  $5,  or  1°  costs  $,'^  .-.  coal  better. 

5.  Sold  a  horse  for  §246,  and  lost  18  per  cent,  of 


what  he  cost :  wlmt  should  bo  tho  soiling  price  so  thai 
the  gain  miglit  be  18  per  cent,  on  the  <jostt 

Sol. — 18  per  cent.  cost=S246, 1  per  cent.=JcS3, 

oost^$300,  18  per  cent.  =$54,  pnce=S354. 

6.   Bo  light  bananrts  at  4  for  a  quarter,  and  as  many 

at  C  for  a  quarter;  sold  them  all  at  6  for  a  quarter 

and  lost  $1  on  the  business  :  how  many  bananas  were 

bought,  and  what  did  thoy  cost  ? 

7-  A  dishonest  baker  set  out  with  a  basketof  loaves 
which  weighed  4  lbs.  instead  of  5  lbs.  each ;  he  had 
sold  J  of  his  lot,  by  which  his  fraudulent  gain  was«48 
ct«.,  when  the  rest  were  confisj.itod,  and  his  total  loss 
was  equal  to  |  of  his  loaves :  lind  the  number  of 
loaves. 

Sol. — Gain=J  price,  gain  on  ^=48  cts.,  on 
whole  64  cts.  .  •.  64  X  5=$3.2(),  real  value  of 
bread;  J  confiscated  worth  |  of  J=J  real 
value  of  bread=64  cts.  partial  loss  .*.  total 
loss=12  cts.  .•.  price=16  cts.  .'.20  loaves. 

8.  A  boy  bends  his  hoop  into  the  form  of  a  triangle 
whose  sides  are  7,  17,  and  20  inches :  what  wai*  the 
diameter  of  the  hoop,  given  circumference=^,y^  diam- 
eter 1 

9.  If  a  square  rood  be  divided  into  10  equal 
squares,what  is  the  length  of  a  diagonal  of  each  of  these 
smaller  squares^ 

.  Sol. — Square    rood— 1210     yards    .*.    smaller 

8quare=121    squarQ   yards     .*.  1  8ide=ll 

yds.,  and  diagonal=i/2xll*^or  ll|/2  yds. 

10-  The  nickel  cent  is  1  inch  in  diameter  ;  tind  the 

area  of  the  space  enclosed  by  3  coins,  placed  so  as  to 
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toucli  each  otlier,  knowing  that  the  area  of  a  circle  is 
equal  to  3-1416  square  of  radius, and  area  of  equilateial 
triangle=  433  square  of  side. 

XVII. 

1.  What  number  must  be  added  to  or  subtracted 
from  the  product  of  the  sum  and  difference  of  11  and 
14,  so  that  it  will  contain  13  evenly? 

2-  How  many  times  greater  is  the  L.  C.  M.  of  4, 
6  and  8  than  the  H.  C.  F.  of  J  and  f  1 

3.  TJie  L.  C.  M.  of  two  numbers  is  63  and  their 
G.  C.  M.  is  3 ;  one  of  the  numbers  is  9  :  find  the 
other"? 

4-  A  grocer  bought  100  geese  and  turkeys  for  $65  ; 
for  the  geese  he  paid  30  cts  each  and  for  the  turkeys 
80  each  :  find  the  number  of  each  kind. 

5.  A  father  dying  leaves  his  estate  to  his  two  sons, 
ages  19  and  20  respectively,  to  be  divided  so  that 
each  shall  have  equal  amounts  at  maturity.  In  what 
proportion  sliould  it  be  divided,  interest  at  5  per 
cent  per  annum  ?  (a)  Simple  Interest,  (b)  Compound 
Interest.' 

6.  A  man  wishing  to  sell  a  horse  asks  20  per  cent. 
more  than  it  cost ;  he  finally  sold  it  for  25  per  cent. 
less  than  his  asking  price  and  lost  $15  on  cost :  what 
was  his  asking  price  1 

7.  What  should  be  the  Policy  of  Insurance  at  5  per 
cent,  on  a  diamond  necklace  worth  S380,  so  that  if 
lost  the  owner  shall  recover  the  premium  and  value 
of  the  necklace  ? 

8-  If  the  true  discount  offa  note  of  §420  for  a  cci  tain 
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6.  At  what  time  between  5  and  6  o'clock  do  the 
hour  and  minute  hands  ma,ke  equal  acute  angles  M'itli 
the  line  from  12  to  6  ? 

6.  At  a  certain  time  between  8  and  9  o'clock  the 
minute  hand  was  between  9  and  10,  within  an  hour 
afterwards  the  hands  had  changed  places  ;  what  was 
the  time  first  mentioned  1 

7-  A  boy  sold  two  knives  at  the  same  price  ;  on  the 
one  he  gained  20  per  cent,  on  the  other  he  lost  20.  He 
lost  two  cents  by  the  bargain  :  find  selling  and  cost 
price  of  each  1 

8.  A  sold  a  sheep,  and  lost  25  per  cent ;  if  he  had 
paid  $1  more  for  it  he  would  have  lost  40  per  cent : 
what  did  he  pay  for  the  sheep  1 

9.  Bought  a  hind  and  a  fore-quarter  of  lamb,  weigh- 
ing together  24  lbs. ;  the  hind-quarter  was  12  cts.  and 
the  fore-quarter  8  cts.  per  lb.  ;  the  two  cost  me  8  cts. 
more  than  if  I  had  bought  the  whole  at  an  average 
price  of  10  cts.  per  lb.  :  how  miicli  did  each  qu.irter 
weigh  ] 

10.  The  true  discount  on  a  sum  of  money  for  a  year 
and  a  half  at  8  per  cent,  being  $12,  find  the  true  dis- 
count on  the  same  sum  and  for  same  time  at  5/^  per 
oe 
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Second  Complete  Edition,  .  -  -         $1.25. 

Teacher's    Hand  Book  T)f  Algebra.— -Part  I. 

Prepared  for  the  use  of  Interuiediate  Students. 
Price,  •  -  .  .  -  75Cen-3 

Key   to    Teacher's  Hand  Book   of  Algebra. 
Second  Sdition,  ...  Price,  $1.50. 
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